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'uskilled produetion workers..

~——_and _training costs were not signiflicantly different. The production

V —

.'Yﬁbstraet ' L ' “‘ o

The purpose of this stud}hwas to eouduqt an experimental o
compari-on of the structured versus unstructured training of semi-

The experiment was implemented using the following procedures:
a production. job representative of those semi-skilled jobs in . the Johns=

" Manville Corporation was selected; the two training programs for the %

representative production job were characterized and developed;
productigm trainees that represented a production worker profile were . -
selected and hired; evaluation methods for product quality, worker
competence, cost effectiveness, and worker attitudés were developed;

and the experimentlwas executed comparing the, two training programs.

! The data provided several conclusione. Structured traininggtime
was significantly less thah unstructured to produce competent workers.
The structured training group achieved significantly higher levels-of
production worker competéence by time intervals. The total development

losses were*eigniﬁicanglz‘higher in the unstructured training program.
Subjects in the structured tr¥@ining-program solved a higher percentage
of production probléms. There was no signiﬁeé&ﬁf:ﬂifﬁgjggggLip.the

attitudes of the trainees of the twe groups towards their t"ainlng e ]

f
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- the‘¢raining of a new worker through a systematically developed.eduta— ‘

; so goes training (Douthat, 1970, P. 4).

‘qriteria'by°whieh industrlal training investments a

CHAPTER T - . S

INTRODUCT ION e

- - - . : -
F

Industrial tralning can. theoretieally.be divided into two forms
) . . mki’?
strnetured and .unstructured.. Strqgtured training can be thoughf of as ,

Il

tional program. On the other hand uﬁstruetured trainlng is on—the—;ob

training of a new worker by an experilenced worker ‘who simultaneously . -t

con%inues to perform his regular d,ties. ulf - .

- . . . .
1nterested in training only with éhe ower of perSuasion. ’Opposition' R f%l
to training ig a result of economies.:. 3 the profite of a eompaggkgo, ' o “

B )

%xzndustrial training is often

considered an overhead "frill“ by product on management.‘ As a result,

‘¢ * EN

training is often the flrst depaﬁtment to hive funds cut in a tight

eeonomie atmosphere (Douthat 1970, P 4)

The power of persuasionxand fanagement di

ates should not belthej'

' made. Whether or.

E]

not;training*iéta "frill" or a needed productica tool ‘gan only be "
assessed if the.relative production time, worker‘attitud§ , and cost'®

effectiveness are knowm.




' ' ) a . o * :,:"‘
. + s . . 2 ‘ v
1 ' . L. - . - —— I ) ) - " .
oy : ' Purpose of the Study . I S A
?(- . -/* T The purpoée'of this study was to‘conduct an experimental comr ’ Ju )
% e ]

parison oé%the st;uctured versus unstructured training of semi~skilled%

L~

.
- ‘2 [

T production workers. IS : o : ' N

Sub-Problems -

" . , . . .
1. To select a production job representative of those semi-skilled jobs .-

Iin-thelJohns-Manville Corporation_(.]'---I'I).B . -; C SRR R

L% ‘ oo
-

! . . 2. To Tharacterize and develop an unstructured training program for ;ﬁa I
RN " T'gelected production job that is represeﬁtative-of the Johus-~ e
1 - - - o -
L LT Manville unstructured training practice. ’ - P
§ T ‘? D'-\ ¥ - ’ N - — r\‘/
..351 To characteriqe and develop .a structured training program for thé Ds
‘helected production job-that is repreSentative of the JOhnS* -
Manville seructured training practice L e e

Y

4. To seleet trainees that are representative of a Johns-ManviLle & v

& ~

production-worker'prOfilef. - . ' ' ;

5. To. develop methods for evaliating the product qualitys worker Eom- .

n
L

' petence, costaeffectiveness,'and worker "attitudes. .

1 . . o e e ’ . , e . ' I,, -
4 6. To execute the traiuing,éxperiment and collect the data, " . . —
7. ..To analyze the data-by.making the following comparisons,to.evaluate

the effectiveness of the twoatrainlng methods. e L .
A. training time required of the unstructured trainlng program as -;.”*f
" compared to training time required of the strudtured training .- -
program ko produce comﬁetent production workers. ’

k]

B. .a compariscn of levels of’productionfworker competence by tim€
*intervals between structured and unstructured training.

.C. _the _ggal development and training costs of the Structureé O
training prograf as.compared to the developmert and training T gl

Y

e costs of the unstructured training program, - s




t

-“*“or"thi -researcha : - .

i

P

D. the production losses of the structured training program versus -
the unstructured training program.

E. the redctions of the structured training program operators to
R .production problems (malfunction performance fEst) versus the
unstructured training program operators. . -
F. the attitudes of the: trainees in the structured program towards
their training, trainer and job versus those In the umstructured
program, ° : .

i

'P"r'

ik o

- §§gnificance of the Problém

Empirical data on the effectiveness of unétructured and structured

" industrial training, whilé not available, is necessary to make.intelli-

gent decisions coucernihg training. The capital investment in training

is too great and the potential return too important to- allow decisions

of @kaining policies and practice to bé based solely on powers of per-
E . . -

L

suasion and the immediate economic State (Burke,‘léﬁg, p. 24).

+ . This research will bethe firgt‘step in'providing such information. .

T, o . . 2
' The fact that corporate level production and training oersonnel of Johns-

#Mn,

sManv111e have spent considerable t1me art1culafing the need for such

' 1nformation and ‘now. are providing financial support for this Industriai~ i

iraining Research Progect (ITRP) is further ev1dence of the 31gnificance‘

s . [

] Limltations of the Study o 1' R

This study is &imited by the representative 10b production worker.

+ '

profile, structured"training characteristics, ‘and unstructured training

* {
characteristics that have been specified for this research. " “

T Definition of Terus

Structured“training. When a thorough job-analysis‘is used as a

basis for self-instructional and/or instructor based instruction program

3 - *
r oL
.- X A -

v

|

~
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that has been systematically developed to train a new worker in a logical

progression from zero job competencv to a speeified mastery of the job.

The-trainee is the focal point qf the treining effort. : L e e

-

. Unstructured treioiggz No-pﬁrpoéeful instructional plan is'used W

to train a new worker. The tralnigg is ' not systematic and the worker is

*

usually trainEd by an ex1st1ng employee (worker-trainer) whlle on the job
The worker—traiper has little or mo interest in tralning, minimal to- o i

mastery  of rhe job procedures, and little to no'instructiooal skilzf The

R

ying production output is the focal point of the worker-traine

_instead of ‘the .training experience of thé traince. T gt j -
[ A .
\ - o
I . - - o | - .
5 ::-' . ) . ) )
% P ) . e : R TN
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" p. 207) _ e S

_have also changed JObS approximately nine times during their: working
fllifetime of which che_ma;nri£2_§l§g_changed occupation and the 1ndustry

.in which they'worked (Evans, 1974, p. 24 Palmer, 1954, P. 5)

CHAPTER IT
REVIEW 0T THE LITERATURE e
e . . R i )

Need for Specific Training

. The specific uses of job training by-industry are to train a

newly employed worker to transfer the existing employee to another

A, ]l 1

position, to promote a workEr, to-produce and service'a new product, to-

initiate a new manufactnring procedure, or ta increase safety (Evans, 1971,

" A 1963 survey indlcated that most adult workers learned their 30b
skills through informal on-the-job training or hadAJust picked up the,

necessary skills needed while working .(Task Force, 1968, P. 35) Workers '

m

industry becomes more complex, job training will need to change to cope .
i

with both voids in training and the need for retraining (Froomkin, 1958,

p. 485 Burke, 1969, p. 24),

”*‘“1nnnwﬂrnmnpower-needs—ef~this society have been dramatically overw___"_“m___

and under estimated. Occupa;ional shifts in adults have forced them £ "
l

cone‘to changes within the1r_career_(Lippit, 1969,“p. ‘8). JBecause the

educationaréinstitutions have.not been aware.ofptechnological changes “

- i

and- job -skill shortages, there has—been a lack of trained and educated
individuals from the formal schools to meet zhe real industrial JOb
skill needs (Evans, lgllspp- 10, 14, 22). f.abor Assistant Secretary

. & A "

¢




Jerome M. Roson indicated that'there will be an expected increase of

b, e |

100 million workers intonthe nation's labor force bySIQBO‘ITraining-andwﬂﬂf

Development Journal, 19?0, P ll).

fhe economics of iudustry also point to a need‘for joh training.
Becausa of high competition inhthe products and, services market, a
" better trainEd'Worken_can,adjust to'changing job trends (Lippit, l969,
P 8).‘ Management cannot ‘expect productlon efficiency from,untrained
' a&%“ﬁv

.or poorlv traiﬁed*personnel assigned to operate eupensive and SOphlSti—‘

.cated = Eipment {Wenig Wolanaky, 1972, p. 3). Unlike Rublic {ndus—
4 <!

X : | trial education, company ‘run training involves just’ th_§e_§killsrand

knowledges that are unique to a particular JOb situation (Evans, 19?1,

Pe 10) " An argument against sophisticated training is that one can

f iHF
e

expect that with 1ncreased automation inainduatryg the need for a treined-

zworker "skill" ia not” as badly needed (Froomkin 19683, p 485) While

the breadth of knowledge ‘and - experience of the skilledfworker is be-

|
coming narrower, the high level of skill remains important in most

.‘production JObS. Overall thlS argument depends lafgely on ‘the- amounthof -
L 'aufomation'involved in the production operatlbn,, As the trade or pro~-

- duction manufacturing becomes more sophisticated, training and revision
. ' . A o, LN o L L )

- of existing training programs will-continually be needed (Stutt 19?2,

P. 42). Management has been modlfying 1ts attitude about training

dur1ng the past decade and is more willing to tﬁinP of trai- 48 as being

economically sound (Odiorne, 1970, po 143 McKee, 1969, P 27)
¢ . ¢ ﬁ l -,"' . .

V' Nature of Structured'andlUnatructuredtTraining- : '-’5

]

. Part of the historical development of job training in industry and

its riseé to influence was due to the addition of ttraining and development

te . . . . R . 7/
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departments to iudustrial firms (Wenig & Wolansky, 1972, pP. 3). These

tra:ning profe551onls have 1nd1cated through various writings the need

for structured job training (barberj‘lgﬁgj An example is a study

-—"‘_—‘F -
showing the adVantages of structured orientation of new employees.- This

: orientation program resulted in reduced worker anxiety and increased N
productivity (Mahoney, 1969, p. 23; Gomersall & Myers, 1966, p. 62).
fstructured training program for production workers in -a new plant start-.

up resulted in_three important factors‘(Siseon, 1972, p. 22)t

1. An orderly start-up of new plant facilities with increased
‘production. o

2. No personal safety accidents. ’ .

3. ‘Increased cost—effectiveness of the 1972 training program -
versus the 1963 training methods.

The heért of the structured approach is the logical analycisfof

~all aspects of training It tries. go~con31dgr not only the obvious but
1. _\r -
/-also to notice and‘weight the seemingly minor pointe needed to develbp a.
< "

fully trarued empldyee This coxsideration is shown in a- study of the

trai_ino of clerical workers through the use of programmed audio visual

1nstruction. The study resulted inhgreater'retent;on by the'learuer,

1ndi%1dualized instruction +o meet trainee's needs,and‘lower training

e T
[ L -

costs (Krag, 1979, p. 363Fﬂ_ﬂ;71 . Lo, S L }

A relatively large portion of the 1nitia1 employment of_amnew T

worker is spent on training If this training is structured w;th stated .

objectives of worker performence it will give the worker specific in- | <

Isight in his emplogment responsibilities{(Seymour? 1968,pp.2;ﬂ14). uThe‘ ‘

worker can be trained in a*shorter time with reduced‘traiging and pro- ' ., )
! ductioanOStSa 'Retraininé existing employees also becomes‘easier'(5e§mour; o

- Tan

. 1968, p. 14). «  ° "

'

¥

; ' - -- R b T T,

-
-




Unstructured training is an unsystematic effort at training. .

While the general goals of preparing ‘an efficient new. worker may - ‘be the

4_

same as .with a struetured program, the dlfferenee is that there is no
&

analysis of the job, mo eontrolled training, or sequentlal development

_and evaluation ot_the worker at any point in his training, The new
worker is-broughtﬂinto his'new job and usually'piehs up his trainrng'
tbrough the "oSmosls" of information'from a fellow norker'who is;’
experieneed in the job proﬂedures (Wenlg & Nolansky, 1972, p.. 22). This

type offtraining has been called the "buddy—system of training (Barber,‘

1969, p. 82) or "unstruetured tre%ning“ (Cullen, 1973) .

l_J; L * The major case for unstrueénred tralning is presented by produetion

_managers. Their reasonlng is that of economics. “A structured trainlng‘k

™

1nvestment (eost) 1s not needed sinee the worker will be tra1ned by an
. ,1 e () I

T

o experieneed workerxon tﬁe«produetmon Iine. The worker doing the tralning.‘

@
- =

- is already-being pgid;and the trainee is working and learning under him
. : : s AL , . !

" (Cullen,- 1973), , . : . _ Lo a
e ' .
I - _ Economics of“Tr“iﬁi wis

Tﬁe eohtrOversy over struetured versusﬂunstruetured tra1ning is
perpetuated by 1nadequdte researeh on therr economic advantages Tralning

s eosts, however the methods, are qp eeonomlc burden whlch is paid out of

"

Y., S,

. the company s profit or overhead (Nheeler, 1969, p. 14) with two questlons

%eing asked, "What does_it eost if we do it (traln)"? and “Nhat does it .
ebgt if we ﬁon't do it“?. Sophlstieated cost analysis and management FS
needéd to resolve the financ1a1*management of the_training program "

ki
"

(Wheele? 1969, p. 18). . . .

o

-

- A ?nwly trained employee quitting his job and taking°his tra1n1ng

k] L]

-
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-to .a new job witb better economic advantages for him is another .

economic reason'for'resisting or minimizing training. - This 91tuation 1s
equally prevalent in large and small firms, though_the smaller firm is

at a greater economic disadvahtage.(Frankel, 1969, p. 28).

‘The calculation of training costs is diversified.f There -is no

' ‘-single formula A narrow formula-might be to use conventiqnal accounting

of fixed variable, and total costs (Wheeler, 19695 p. 18). \}ﬁ{ils one

simple method that can be ‘uged in cost prediction or overall cost

analysis. A cost-effectiveness model developed for this study is found

- in. Appendix A o . . . . ‘ T .

‘:"=,.\_H_‘_
- -

It may be that extensive cost analysis discussions result in few

companyésupported training efforts. Hard economic questions asked at the

onset may scare off training programs. (Furst 1970, p. 30), Instead.of'

—.Elr m.

4

initial comparisons of costs, ‘one could envision training in terms of an’
N

investment, and return on investmentg(FurSt, 1970, p. 3Q)a Unlike_an

investment,. training and development-is often treated as z luxury of a

“

Severalmother_situations_work against the investment concept.

e

H

Managers are.rewarded for profits on an ong01ng basis and are reluctant
to hirer nd train for the future.--Transferring of emplOyees-is often &

restricted beEause departments are’ reluctant to give up employees whose

P L2
o training costs have been charged to their budgets (Douthat, 1970, p. 36)

. - " _.
= s S .G ' ' ' ’
"

Evaluating Irainigg

- . - oW .

Training evaluation can be divided into three main areas. First,

the. cost of training can be ‘stated’ in a ratio of‘production outpun versus

L
I

amount of training time or training time as compared to time expended to.

reach competency.l Secondly, the cost of training can be stated as, a

s
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relationship.of the training program and expected worker behavior: The
third training evaluation, -and the hardest to evaluate,'is the separation

+ of on-the-job production behavior versus training{behavi r. How does one

1}

from training time and training costs when it appears that the trainee is

-

simultaneously performing as trainee and worker?

Evaluation can be conducted using tasic accoungin;imeasures in

calculating fixed, variable, and tot:al costs involved in training; The

time and training methods of varions aspects of tra1ning can be given a

p. 14).
Interpreting trainiug costs over time‘al%pws training to be cal--

culated as an investment along with the returns from'that investment.

— ¥ ‘ . : . > ‘ -
— -This method studies thertothl costs yersus the maximum training time and
T

e N

coapareslthem to:the time a trainee stays with a company thus lowering

L

o . the costs with each progressixg;zear ‘he produces for the company (Furst,

- 1970, p- 30). I A \\ ;

5 « . T . - .Il-

' separate on-the-job production profit and production timﬁ for the companyi

dollar value and 'added to determine a total tra1ning cost (Wheeler, 1969,

i

uatron*of—traxning—can~be—inﬂepeudent—of—cheucosts—*HOne

‘. method is1determining all the phasea of traiuing and evaluatlng each“

phase through different‘evaluation procedures. ~This type of e'Jluation.

N LA |
détermines how well the training conducted meets‘the obJectives of the

-

}" » * training program CRose,-i§68, p,-38);
3ob loss by .individuals thay be uore of a'function of job-related

attitudes rather than a deficiency in techn1cal skill. The training and
valuation should then heavily concentrate on beneficial job ‘behavidr

.
- L

traits with a rating ‘scale as to the 1mportance of behavior traits to the

¥

h . T : :Z() Lo B

srm e o - job- (Buehler, 1969, . -16) .- ,--—-'—--'—-,-—_ S




synthesize; and simulate ‘job requirements into 2 training program..

.of’high medium, and low. This meth%? used weight scales to determine - x

"(Ford, 1970, p.»29).
'the.learne#; present the material, havelthe'learner

.snd test ﬁor ﬁnderstanding. These Basic four steps’

: T . - : ) o t

. » . sy - ".‘ . . '11

~ Developing Structired Training_PrograﬁB -

Structured training programs may take as many ghapes as those who

devE1op them. One is the use of systems engineering techniques as

applied to training (Silvern, 1972, p. 4). This mﬁthod 1ncorporates theas -
KR f*r %
use of the computer and systems engineering appllcations to ana%yze, .

This -

' -gystem has reduced the time takenf%o attain an experienced,workér:standard'

bY'oneéthird'of,tﬁat previously. known.

A study dome for the United States Alr Force resulted in a matrix

to identify the components of training and their importance.into levels

“the effectiveness of %raining by determining ir the training given was- 7

important ‘and how much time should be given to train a particular concept

(Kayloe 1971, p. 21) . _

One basic trainlng system is the Job Instruction Tralnlng-System
I This system uses a four—step'approaph; preparing
. apply the learning,

‘can be expanded for

" ‘ L - I T =
‘a more ooLplex training systenm (Ford 1970, pe 2?) These systems, and )

1 ¥ oo o= L '

others developed in industrial training departments for specific use, . L
L I ..

have certain similar components that are listed below: o

1.+ Job Analysis ,

©2. Task Analtysis - )
3, Target Population‘

1

4. Course (training) Objectives L
'+ 5. Course (training) Procedures; 1 IR
.6. Measuring Instruments. '
7¢ - Types of Performance.
g, Selection of Instructional Procedures .ﬁﬁ
9. Sequencing Instructlon Unit ; '

-—fMager—ﬁrBeach;rl96?3=*‘“":--“"'"- ~~"—r:—_4lw—v¥*_r**r*

-
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Summary
Iﬂ':heo;y,'a strubtured training program has the advantage over

unstructured training in.thaf'it'qan dévelop a better-trained worker
with positive feedback on trainee development and training costs. -At
\surface evaluation, unstructured training is inexpensive, effective; and

. easy to‘implgment. There is.little or no evidence to praﬁé or disprove

¥
o

these statements. Until training methods are submitté&.tdrsyStematic

and carefully controlled ;eéearch and evaluation,'manageﬁent will continue
. _ JoET . NE

to use or discard a tool (structured or unstructured training) of unknown

value (Burke, 1969, p. 24). : o , -
- . - . . I' . . I
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_.-?“4s.,._; e CHAPTER TII -

 PROCEDURES

The organization of this "procedures' chapter was based on the

g‘sub-problems of the study that were presented in Chapter I. 'Their

abbreviated topicas' are as follows:

1. Salecting a representative job ’ o -

2. Characteristics of the unstructured and structured training
. . programs '

3. Development of the unstructured training program

4, Development of the structured training program

5. Selécting trainees , . o
Ty . 6, Data collection methods “and 1nstruments S - __— .
: . 7. Execution of the experiment . T .
8. Analysis of the data o N B
. . ’ - . f"?
'Selecting_a Representative Job- . .

The selection of a representative-production job of the J-M ' . ;o

Corporation required log1ca1 rather»than statistical procedures. A

-series of tentatlve decisions, review sessions, adjustments and a f1na1

- R s .

decision was the overall strategy. : L : .

"

Specifically, the Lndustriai 1raiﬁiﬁg*Research"PTOJecth(E%RP\

' d1rector met with the J—M training personnel at the Bowling Green State L

University (BGSU) ., They discussed thelr perceptions ‘and observed ;hef

- - -

' industrial processes available in the BGSU Manufacturing Laboratory.

The tentative choace was to use. the Rainville Plastics Extruder

\appendix B) because of its face validity to J-M operations and general

. R o ‘

difflculty of operation. " R, o

The research assistant then operationalized the Rainville Plastlcs

Extruder and became moré familiar withffhe process. After this, the

| —_—— - .8

= .

:_{i

- gt




'MprOject d1rector met wrth both the J—M corporate and div1s1on levei
'training personnel and production managers. . Their review and,approval of
the pipe extrusion operator 8 job was the next important step in insuring
Iits appropriateness to J=M semi~skilled industrial production operatlons.

* | A pipe extruder operator job analysis was then made (Appendix C)

before the fimal approval was given by both’ I-M and ITRP staff.‘

e, In conclusion, it was determined that the plastic pipe extruSion-

. ;activities had a sufficient number of variables to make the tasks of a

-difficulty proportional to J-M plpe extrusion operations and to many

other semi-skilled'production jobs. Basically, the job involued tHe =

K ﬂ’

extruding of quality plastic pipe from a plastic extrusion machine.

y

Plastic raw material

Onﬁthe-gob scrap storage

Appendix D. . &

- —_

Characteristics of Unstructured and .

g

-

facilitate this, the following items were utilized ia the job settingf

The physrcal ‘layout and photograph of. thb above - facilities is &hown

1o

1.
2. Plastic extruder ’
3. . Vacuum pump - - ' ° .
. * 4. Work.bench ) ’
. .'5.° Cut-off saw . - y '.
, o 6. Tool box ) : T
) < 7. Hand tools. (plyers, tin Snips, knife) .
.. 8. Plastic regrind machine ' , ;
9. .Regrind storage bin f
' 10. ‘Pipe dimensional test devlce ) ) fn
.- 1. Plastic rawpmaterial storage bin Ny
12. TUtilities (electr1c1ty, water) :J{*‘
13, Beméh stools ~— ——————— . 7 L I'
c - 14.  On-the-job’ pipe\storage ' [
> 15.

L

Structured Training Programs -

Early in the Industrial Training'Research PrOJect (ITRP), agteﬁtion

wags directed at deflning the dimens1ons of and dlfferences,between J-M




£

/ 15

'\

structured and unstructured programs The follow1ng discu551on.1s an
s-overviey of those efforts. //

Inherent in the word "unstructured" is a looseness of deflnition

or Speclflcity - While unstpﬁctured trainlng within J-M 0perations does !

allow for- a wlde range ,o'f-training'variables; there are many common con-
. . L@ " ) . .

" ditions and variablés{that can characterize J-M unstructured trsining
pPrograms. The‘attempts were to identify and simulate thoée_cogditions_

v

and varlables for this research.

(Of equal concern was the identification -

of those conditihhgxind-Variables thet surrounded standérd‘J—M structured = |
. . - ! °

. training practice. In both cases the reader may find them equally

»

v

hﬁﬂ\“‘apg;issble to other training settings. 35 “'\x -

—
=

éB’ Eheﬁﬁtocess of identifying condition& and_variables'that surround .“wfi:
’ N ’ b : .

J-M unstructured and strﬁctured'training was as follows: |

+.1.. The ITRP director met:;zth“SElected J-M corporate and tralnlng

level. staff to discuss percep;ions*anghoplnlons.

Tha ITRP director solidified the results ‘of the abo
along with 1library research into a rough draft of spect¥
characteristics."

\ %

‘The rough drdft was reviewed by the total ITRP staff and w1th.
J-M corporete tra;niug and production personnel

. - The .reactions %ere sunmarized into ITRP "Worklng Paper Number
One: Characteristics of .Structured and Unstructured Training
Programs" (Appendix E). The working paper provided a funda~’ -

‘mental reference- point in the development.and execution of -.
both the uustructured and structured training program. ®

[-]

-

Development of the Stnuctured Traing_g Proﬁram

=

. There were aix majOr steps in the developmenL of the extruder

T J

-

operator structured tralulng program; These steps were Qg folloWs.

1. .
2.
3.

Job analysis
‘General tralning design d681810ns ‘
"Specific ‘training déesign decisions

o
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o e S - e 16
. 3 i ] "‘!'If:.'.. o \_ - ) . . s . )
H W N . | moatl Y z . . . . . ,,\'_
\ ., "« |4&. Produce the ‘training program ' . - ) .
\ 5N Pilot test® the training.program N L B
" \ ' Finalize the t2 in1n program L. . .
-\ , : TR
K . job. analysis was, done by the ITRP director and resﬂarch .
v i st b e
e Y nt after the -research ssistant ‘had become totally famil;l.ar wWitR” 'k.
[ ] ' +
(}“'i the op ration‘;ndfpeculartties of the plastic extrusion machine., The
° - n: p"" .
: el extruder operator Job analysis contains a joh,description, th
q — 3 # - i’
7 d may be £ound: in Appendix c. T
. ,,m-u i3
The detailed job observation ‘and ahafl‘.&his p-rqvided Athe information '
-bage to first make the” general and th the'specific training design‘J'
1 Y
o ' dec:.sions (Appendix G). The tra-ln:r.ng degign decisions are evidenced -in
T -I' . » "d.“ t .
the completed trainer s (Appendix H) and rainee s mgnuals {Appendix ,I),
N f -:

'The p:Llot testing, rev:.sion and €inalizing® rocess 1wei‘r;'e aimgié‘qzant steps

to‘ the finalized training program. Organizatj\on "of the wofk station, a7 v e

labeling of; containers and measurement points were additional outcomes .- ' N-'.':"“I‘r"- .
, N

D_f the structured training program development. AT IR 3 b D e

' - . ] - .
! a . . W . - o "
o - PR " .

‘ E Selecting_’l‘rainees R N o .I N

& T ; I "'1- .\

The selection of: experinent:al subjects ('traine§9) typical of i . T

'J-—M semi-skilled job trainee was based on 1ogica1 rather than statistical" . % T

; li“.'% ' R R

rocedures. To develop a work.er profJ.le a series of tentative der;is.ions, h
. bl

¢

review sessions, adJustments, and a f1na1 deveiopment was oondnc.ted. 4{,.---.

\,-'.

J-M Corporat:.on, as -a result of having many small~ and large manu-i_u- vt

. JEacJ:ur ng plants that are 1arge1y in 10:: density rural areas, has to . " “%:4'__'2
+ ‘.. &_-‘ . i
endure a\kight labor mark.et (Klousing, 19?3) The potential Johns- T

- HY

“r 7%, Mapville employee is o@ien aetermined by. the Seesonal calendar. The ,_V 2
applicant m&?ﬁﬁﬁﬁ%o&ra farm back.ground during the winter months"f? or & . L
¢ A ‘J}‘P‘ * . ? . T

high schfd1 or’ college b‘és‘k\gromd duri-ng the summer months. The .. . o

‘ . . [P

T




applicant s personal profile m&ay depend a great deal on the geographical

;egiOn in which he lives and the availability of educational and occu-
" pational opportunities (Klou31ng, 1973) . ’ s . f*t
P . .
' The ITRP staff reviewed the profile of ‘the average semi—skilled
worker in the Ohio Woodfﬁounty area, The following dimensions were

identffied as being part of a trainee prof11e°

1. Age | : SN .
2. ! Educational level o
2. 3. Local worker mobility - -

4. Worker motivations
_ 5. " Local and surrounding communities _ o
-’ 6. Seasonal trends ’

1. Ram;ficationaioi__o__l_indusrrx__nd EGSU - Ll

. 17 «.

A worker profile was developed‘from this information and discuhsed;

with J-M corporate training management. This profile listed categories

of. available persons}-aﬁd characteristics of individuals that J~M may
emplpy. The profile (Appendix J) was ‘used intthe selection of subjects.

r * .
for- the. research, O . s

) ‘ . L.
Recruitment . T T e :
s T " . - ' LY ,5‘
E

The subjects were recruited from the mgthods listed 1:aela:>w:»erj
\ - \

) . S . o

- “~

1. Employment agency . . ) . . .
' 2.. Newgpaper advertisements ‘ A
. 3.‘3Adveftising f&ier . e LT o P

L3
» 1 -

. The employment agency used was the Bowling Green ofﬁice of thejOhio

[N

Employment Agency; The newspaper advertiSLug was in ‘the’ form of .a want
- . . ‘
ad for part—time work. The advertising flier-was a one-page sheet thatﬁ

. N . - !..r -

. was posted throughout the community and in local 1ndustries describing a

PR - ~ .
~ q . . ‘

position-open for part—time work. Examples of thesy recruitment tools are --

found;;n Appendix K. . a : et .
‘n g L ', F- . . - L -
- s Fl
S . - . . - 1
v - . ] ¥ . : »
) ] - o ' ;. * ‘0: L] :
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Response and selection

oo

'The spbjects responded to the recruitment methods either by tele- -
phoning about “the position or applying in person. The subjects.Were
asked.to complete an application form (Appendix L). This application
form is slightly revised.from.those used’by J-M. Upon completion of thea
applieationl the subject was asked to complete the Bennett Mechanical
Comprehension Test (Appendix M. This pretest was used to obtain addi-
tional comgarative data to determine the equality of the tWO‘EXperimental
groups. .A "t" test of means statistical comparison demonstrated that

b

rhere_was_no_s1gnilicant_diffexﬁnce_ip_.hl_5l_hcﬁﬂ_gn_Lhﬁ_RIQLQ§£_m§§E§ -Is

L or

. of the two groups. _This’ comparison, along with the no significant dif- -
ference comparisons of the age and educational attainments between the

“tWO groups, assuredltheir equality. 'Summary data on these three' compari—
.' ] ) o ) _' ) I ) o | . . ) -
" sons of mEans can be fOund in Appendix N. v

During the application period, there was a short intervié& with }

»

the applicant to review and-clarify the application. " The applicant was

--_“: told:that the JOb entailedlﬂuaoperation of'a plastic extruder and that

, they were being hired to operate the extruder to test its reliability.

" They were not told'that their performance'was being'tested.
Applicants hired were scheduled to work around- their personal
‘\
time commitments. Forty (40) subjects were hired from approximately one

" hundred (100) serious app]icants. There'were twenty subjects in'each

group. It was impos31ble to hire the subJeets as a group of’ forty and -

randomly divide them into two grOups. 'I‘here was an attempt to h:Lre sub-

-~

jects consistent with the trainee profile for both experimental groups

. A
‘Pretest 5cores were not uSed as a selegtion tool, but were used as.an

additional tesf of the equality of the two groups. f
\ . . ‘ oY i \
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',involvedsdifferent criteria, methods, and instrumentation, and will.bei

“discussed separately. ' f R L

\‘h

Data Collection Methods and Instruments <

The fifth sub—problem presented in Chapter I of this study was ‘

I
}t

to develop methods fer evaluatlng ‘the production product, time cost ‘;,

effectiveness and worker attitudes. Each of these evaluation tasks

y 7
e

T . . W
K . PR . . .
‘e L *

Production product" o p < s,

- . g

o
£+

Quantity and. quallty were considered ia evaluatlng .the production

proﬂuct. The qualiLy of pipe productlon is based on visual and dimen—

L - o b hd

_tured in Appendix E An-extensive development and validation report on

' this 1nstrument was prepared and available elsewhere (Sawzin, 1974} « aj/////ﬂi/
, 7L

'production quantity rate of pipe that meets qualitative standards. ‘The'™

‘pounds of 3/8 inch o.d. polypropylene pipe that meets Specified quality

- Worker competence : L. .. o

_ develop quality pipel and to recover from two product;on problems ~ -

slonal criteria. The v;sual criteria were handled in a judgmental format_

and are outllned in the Trainee 5 Manual (Appendix I). Samples of defec- '

-

tive pipe became the comparatlve standard. The dimensional criteria of.

n~ T

pipe roundness and concentricity required the development and validatlon .

at

of a test device. Such a device was deVeloped and validated and 1s pie=-

The quantity of p1pe productlon per fixed unit. of time 13 a. func-

C . ey, .o
W‘\ea

tion of machine and worker, capacitles. Experience in equipment, materials,
1

and the monitoring of on-going productlon iS'the basis for estaplishing.a

W

|I
minimum production’ quantity rate was set at fifty 3! lengths, or 2. 50

characteristics.; b » .

3

Worker competence was defined as being able to start-up production,' :

s

L3

LI . R .
B - ‘! - . * .
H o . - ot
e . - -

ﬁ | . . : | 29 ) | _- . . | . -"" ﬁ
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(remotely manipulated machine variables)-without a loss of_production .

. . . V-
rate, Establishing a definition or criteria wag much easier than the

-

! measurement of the actual attainment of competence. ' -

" Remote observation of worker performance was believed to be of

fundamental importance., Direct ‘observation would “eveal a previously,; Ce

-

.undisclosed interestmin the trainee as well as. cause_Hawthorne Effect

lg concealed closed-circpit television system was set-up. The camera -

‘_‘monitored the extruder operator work area”and was broadcast to the ITRP

. T ' - ' iy
office some 100 feet away. o ' : -
s - - ¥ .

-

The observational technique via the closed circuit television'sas

the method for. judging the “start-up" and "develooing of pipe" .criterias———" —

——

—

-Systenatically.measgring”the'trainée_reactiong‘to production problens was

_a,eonplek-task. It was felt that trainees should .be exposed  to the

4 .

- ] *
same prodyction problems and that the problems should be at_the controy

\\éi thevresearcher.: The difficultiesfwere to-identify the Extruder .

.

-
-

LY
machine variables, to develop 2 remote control for each of the variables.

‘ {(e.g., roller take—up speed), and to validate the reliability of the

=y -
i

remote control‘dev1¢e. Such a device and 1ts reliability wasAdeveloped

! (Abpendix 0) ' This device allowed the. researcher to 1nject sgecific

s ,production problems at will and thus became the crucial method for estabﬂ

&

lishing worker competence attainment.

- Time - ' e h

The pLoblems associated with the recording of time were relatively

~-simple. All production rates and obgervation 'logs were systematically

. time teferrenced: Trainees bundled all product (quality and strap) accor- .

ding‘to'time-intErvals. :

. L
Ll .
. o @

-
L
-
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-Ail_trainees were observed;uia the‘copcealeo closed-eircuit-
teievision'sjstem b} the ITRf research assistant. A detailed hourly
- - . ) T '
observationar log was kept on each trainee. .
‘ ) : - . ’ . ' S

Cost effectiveness R . e ' .

The cost-dinputs for the previously reported cost effectivenegs
model for the two industrial training nethoﬂs were -handled in a very
“practical manner. The actual -expenditures from the ITRP budget were

used, Simply stated; the‘hourly rate of the research assistant (who was:

. ; . ‘ -._ e - ; i .
.performing as the.industrlal trainer) was used,as were the project costs

B for‘raW‘materlals and so: ot.” It should be pointed out that the cost

"+ for those particular situations.

 was .86 for a sample of 20 subjects, The aasumptlon is. that with.a

lealculations are extremely getaileﬂ, eve&“to_the'point.of'costing_out“the_ ..

paper upon which the job analysis was written.;

It was dbvious that every training situdtion will have varying
personnel.and matetial costs and that pro;ections should and can 'be made

f. - ‘ T oonm
.

 Worker attitude o

A Worker Attitude Inventory (Appendix P) was developed to assess

the att1tudes of trainees toward their training and job. The.content .

validity was established through the development of questions around the
.following points; ‘ .
1. “Attitudee.toward_the jobl v ) ‘
2. Attitudes toward traiping : L
3.. Attitudes toward the trainer —
4, Attitudes toward the.equipment |

The equivalent form reliab111ty coefficient of the attitude inventory

s

e

=,

", - , Y ';
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LY

larger sample an even highér and mor~ accurate reliaﬁility would be

- o

-

IR S :
Execution of the Experiment

- The preﬁious séctions have:detailed elemhnts of the experiment.

¥

]

This portion will combine the elements into a complete profile of.the

experiment itself When all provisions for the experiment were’ set—up

L

and operable the experiment was executed The following research ~

deeign'Provides'an ov%rview of the experiment: - . Sy e

- i C . L,

Experimental Group 1- Unstructured Training Program: M;TMp -

Experimental Group 2~ Stryctured Training Program: | _ My ToM,

- v - . *
= Bennett Mechanical Comprehension_meet__

P

g -~
=
li

1. Riastic‘Extruder Operator_Unstructured Training ?roéram

3 |
1]

9 = Plastic ‘Extruder Operator Structured Training Program=

AF
1]

Plistic Extruder Operators' Performance Test.and the
Worker Attitude: Inventory . :

-

. In executing the experiment-the unstructured'training_p;ogram‘was

ks

conducted first. A pilot program was utilized to test the organization

and methods used to portray the unstructured training methods. Details

[}

of the unstructured-training systen haVe been previously discnssed,
During the experiment the research assistant played two roles. The
first was, that of the foreman The second rolewas that of the researcher.
Thefrole_ofﬁthe researcher was {ue monitoring of the experiment‘(a

. 2 : . . >
closed circuit television cameri was mounted in the rafters of the -

- Technology ‘Building Manufacturing Laboratory an&‘cabled_to a television

monitor located in the .ITRP office), the recording of the research date,

'errangement of work Schedules‘for the subjecte, the recording-of‘employ?

ment tinés and wages paid, and‘the testing of the trainee by the use of -

] . tohe

—




"”;?

-

23,

 the remote control system. The reaeareh assistant wasg housed in the

MM»,?vb;EEg,%ffiee loeated off the- Manufacturing Laboratory (Appendix D)
- s

In exeeuting the unstructured tra1ning program it- -was necessary

to sehedulettralnee work tlmes.ln_an overlapping arraﬁgement and to

sehedule subjects in a linear progréssion since one subject must train
another. The total tiﬁe involved in executing the unstructured training*> - .

group was dependent on the time necesgary for a trainee to'reaeh job coms

petency and the work. schedule of the subjects. Once trained,.the trainee
s , ) = )

i

became the worker-trainer and was scheduled to train a new trainee. The - 3

I T

tasks for tHe trainees ‘to learn were the extrusion job'procedures, to

T3

T ey

A

A
-

‘become proficient in the job tasks, and to.train another subject om the ..

»

i S o . . _ ) @
job. When the subject completed being'a trainee and worker—trainer, he

was released from the experiment The subjeets ware paid when released ' o

and asked to complege a posttest questionnaire.b o ‘ :' ) o
: ,The unstruetured training program was eompleted when 20‘suojeets

ﬁéd been trainees and worker—trainers. During tnis time, work'on the

development of the Struetured training program ‘WAS. progressing. The

struetured training program was deve10ped by the ITRP d1rector and the

researeh ass1stant Representatives from J-M reviewed the program to

assure 1ts similarity to J-M training program;, proeedures, and principles.

SubJeets were advertised and hired for the structured trainlng

prOgram based on the worker profile. The sehedulingtof the trainee was

dependent only on their personal ‘'schedules. Training of* the subjects was .

- subjects was not executéd in a linear progression. Sinee'an expected

1 . ; PR

not dependent on the Schedule of otherlsubleets}' The. training of the T

o . 3 _
training time was practically pre-determined (Appendix G), as many as

three subjects a-day were seheduled-independently.'

33
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In éxecut?ﬁ@tihé structured training program the trainee was pre-

P

tested, trained by structured training_mgthods; and post-tested. A
9pilot test of the structured training program, training materials, and
experimént organization was undertaken to determine the most effective

uée_sf thie training materials and_methods. . During the pilot teéting, J-M .
tréﬁ?irg pgréonnél revieweé the implementation of thé structufed traiéiég‘
méfhods. The -trainees p;océded,ﬁhrouéﬁ the p;earmeﬂg'(structured tfaiqiﬁg .
program) as previously dgspribed. Ihg‘resea£hh assistant performed fhéhtwoa

. ‘ o ) , S

roles- of trainer.apd researcher. The}reseakcher assistant monitored.the

[

experiment in the same-manner utflize@ for the unstructured gfoupt The

major difference in the role was‘a change from the fofeman to trainer .
characterization. (Appendix Q). THe researcher assistant's actions were

dependent on. the characterization of the roles.

C
%

The subjects were traiuved in both grougéfone at a time. The' !

reason was because most mew workers entering g J-M plant department enter

L] -

on a worker turnover basis. It is ‘reasonable to assume that in.training ~
groups, rather than individuals, that structured training would have an

] ' : ) Ty
increased efficiency greater than unstructured training. The necessary

adjuétments needed for grbup,instructionfaﬁd their relative effectiveness

is a'subject for further résearch.
g, ) o

o \

Data collection

L

During ﬁhe experiment the necessary data was collected to answer
the fesearcﬁ h&pdtheses, . The collection techniques and the data recording
" methods dépended on the type of data needed. The recording of the

- - . b ' '
training time was done by the research assistant. The times a trainee -

- reported for work and ended work, the times a 'subject was a trainee, and




A

- another, data was collected‘Pn prgguctiqp-rates, production weight, and

, 4 \ .. . 25

.

' tﬁe times a subject. was a worker-trainer were- recorded in a log.
' \

‘The usage of raw materials’ was‘recorded for each hour even though =~ + -

N T

this data was not used in the study} The extrusion proceas uaed in chis

. |

study had 1itt1e, 1f any, loss in mater1a1 Weight from raw material in-

put to final product output. Therefore only material output meaSure-
. - - r -
ftlents were used.
. c0 - . &
To determine the efflcient use of materials of one group to

material waste (serap). Production rate was recorded as the nuiber of

N

quah%ty pleces of pipe‘extruded per hour of work.- At the end of each’

hour the‘wesearcher ccllected'and c0unted the production. The pro-
ductiou was also welghed to determlue the pounds of plaSth used. The
’production count and weight was recorded 1n the 1og. o . P

;% The plastic dete“mined as scrap was cq%&ected, weighed and
recorded ‘at the end of each hour by the researcher. Scrap ‘was deflued as-
-plastic ext;uded not as pipe, aun pipe not meetfhgbtheldimen51onal and
visual standards. Comparisons were made between production-weighgs and 7
= scrap weight perﬁtrainingx?roup. B ‘ _ o ‘p, S
‘ The attitudes of thexesgﬁebts;were recorded by a questionnaire

comﬁiéted by theléubject at the end of’the“ewployment period.

i The Program Evaluation Review Technique (PERT) was used to manage
theIITRP A PERT network description of events, and a narrative of the
opetational procedures are contained in ADPEndlx R.

- . _ | . . - . - e

. , e - , , R
Analysis of the Data A

To evaluate the effectivenesa of the two training methods, the

followlng reaearch hypotheses and statistical treatments were proposed




- method will achieve comp

PRI

s 7 N

- I

in response to the sub-problems found in Chapter L. .- v

'Egpothesié 1: Trainees receiving training by the structured . |
eteﬂéy in significantly less (p < ,05) time than®
b . : - ’

[

Hypothesis I1: Trainees receiving tréining’b?‘the structured

method will achieve significanfly higher (p < .05) in job' competence

at the four hour, eight hOQr, and twelve hour time interval than those

béing trained by the unstructured method. . S e

=
i

: LT ‘ ) . &I.
. those being trgined by the unstructured méthod. , : LT

_significantl& (p < .05) larger percéntage of proddction proﬁlems than
. . ]

, ' S o -
Hypothesis {11: There will be no significant difference (p > .0%)

in the average costshto'train twenty extruder operators by the.structured

method as compared to training twenty by.the unstructured method.

Hypothesis 1IV: There will be. no significant difference (p > J05) 

in the average production losses per trainee via; the structured method. as
- - . ' L - - k)

compared to-those of the ungtructured method. _ {ff;;##lﬂfii#f’ﬁffﬂﬂf#’

Hypothesis V: Trainees receiving st;pctufgh training_will resolve

+

K

trainees receiving unStnuctured training.

- Hypothesis VI:‘.Thé;e will be no Signiﬁicaﬁﬁ_difference (p < .05)
in attitudes toward the jdb and‘frainihg among structured metﬁod trainees
M . . L Lo i ! . . .

as compaked to unstructured method’ trainees.

¥

-
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. . " CHAPTER 1V . :
- . . ' — R Cw
_ L i - Lk P
3 ot : PRESENTATION AND DISCUSSION OF THE .DATA

The purpose“&f“ﬁhis chapter is to present and discusa data rela-
tive to the six hypotheses pxesented in the- preceding chapter. The _‘

hypotheses wili be restated with the-supportive data presented and

T

, { o discussed. ) ) T : iﬁ . o
a L . : s : : - :

Research Hypothes1ScI° Trainees IQGEiVIHg training by the struc-

<

tured method will achieve competency in significantly less (p < 05) time‘

than those being trained by the unstructured method.

u

-With competency being defined as being able to start-up production,
%
develop quality pipe, ‘and to recover from two consecutive production

7"prob1em9'w1thout losing ﬂroduetion flow, the average times to achieve

- - v

competency for both the structured and unstructured training groups .was -
measured. It was found that the structured training method 4.6 hour.mean
- was significantly less (p <_.005) than the 16 3 hour mean for the un-
_ structured group. Therefore, Hypothesis I is accepted., A summary of the

qiata is found in Table 1.

PR

* - Flgure 1 provlaes a graphlc comparison of the‘relative times to

achieve competgncy. "The 1nterpretatlons can be that structured training‘

w1

method will take 72.0 per cent less time than the_ unstructured method; .

K

or that the unstructured training method constitutes a 250 per cent

* . ‘_ Lo ) ! L - .
increase in time .to reach competency from the structured method,

- . -
Y . . P . . N
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= ?l"-_ _ . .‘ : .TABLE' 1 s
lw ) One Tailed "t" Test of Means of Times for v
S Structured and Umstructured Training - =~
.~ -~ - 'Groups to Obtain Competency - -_\. N
.\\ - N : - EE R — ‘ : : e -
. "Trainee Training Time in Hours'to.Reach‘Competency
Y ¢ rz-::'%‘ - ’ ) I Coe .. . -
' & Group N £X X " 22
T ; " Unstructyred ' 20 . 326 ' 16.3 - 5950
" Structured 20 T 91 4,55  4.29
df = 38 5 = 2.8609 (p < .005) significant at the .05 level.,

Research Hypothesis.II: Traihees receiving training by the

¥

‘structured method-will achieve significantly,higher (p'< .05) in job .

competence at the four h0ur, eight hour, and twelve hour time intervals-
than those being trained by the unstructured method. :

At the four hour interval,.the 87.5 per cent.competencv'of the -

7

structured group was significantly higher (p < .01) than the 28.8 per

cent competence achieved by the unstructured group. At the EI%ht hour\

interval the 100 per cent competency was not significantly higher

[ w,

{(p > .05). than the 55 per cent competence achieved by the unstructured )
) - '. ot
v group. At the'twelvefhour interval the 100 per ‘cent competence.of the

~

structured gr8up was not significantly higher (p > .05) than the 77. 5

per” cent competency achieved by the unstructured group. . .-
3 T

With the strength of the fourth hour'comparison,‘the closeness of-
the eighth hour, and continued'positive trend_in:the twelfth hour,

HypotheSis iI was tentatively accepted.,. Data‘for these comparisons .are’

L]

a

found in Table 2. - . . . . L

rigure 2 provides a visual comparison of the relaﬁive time 1nterval

competency levels batween the structured and unstructured training groups

38
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Research Hypothesis IIT: There will -be no significant difference

in the averagefcosts_to train twenty extruder operatorsmbj_the structured

method as conpared-to training twenty bj the unstructured. method. .
- The $$6i25 average'cost.to train a group of'twenty extruder
- operators by thegstructured:method was found to be not significantly dif- %‘ .
! z ’ : 7 B = -

. . i 6 i . - . f

ferent (p > ,05) from the' $57.25 average that it tosk to train an
identical size‘group by the unstructured methodj; tﬁerefore, Hypothesis
III is accepted. A summary(of‘the data is found in Table Sf Figures 3

and 4 provide a; visual comparison of the relative costs from one to =
'J' - .
twenty trainees<ﬁetween the structured and unstructured methods. One-can

--\.. w

easily see that—the deve10pment costs for a structured training program 7

+

“become diminisﬁed .as the numbers of crainees increase Therefore, to oo

support the development of a structured training program for two trainees : .
. ‘?‘i\' o '.f' . - i . - I _F-—'—‘-"—"'"F—_——-—_
Ak L. - ___,,-_,‘..---—-‘””'_ -

T AP % TABLEY T
,-Aif;;”rﬁﬁoﬂiail "™ Pest Means of Costs for Structured -

LI L

— A . and Unstructured Training Groups - -

e Co .

- . v, Ea

- ' B ' o i
rd ) =
’L(Mbnetary Costs to Train 20 Extruder Operators

T ';Group e : N X . X tx2 b ,
, ;./4 L I, - - B ) I

Pt S ; ¥
oo 4 - !
%{f , Unstructured- 20 1144.90 = . '57.25 . 65551.25
[

4. . structured © 20 . 1125.03 56.25 63281.25

df = 38 © = .0542 (p > .9) Not significant at the .05 level:

would require criteriaemore'powerful:than normaa training-cOsts. Some

" “examples Gould be very costly production'material where waste cannot

- . . : , - : o o g
be tolerated, safety considerations, or a fixed available time to-l“ T e
: - . 4 . '

‘train. - ., . N ' o ' .
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Cost Comparisons Between the Unstructured and Structured
. Training of One Through Twenty Semi~Skilled Workets

Figure 4
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Research Hypothesis IV: There will be no significant difference

in the average production losses per trainee via.the structured method

as‘compared to those of the unstructured msthod.

- u

Training under both the structured and unstruétured methods

resulted in reductions from standard minimum production rates. The"

average 2. 91 pounds of production loss reSulting from structured training

£

was found to be significantly less (p < .01) than the 9.35 average pounds'

of production 1093 re3u1ting from the unstructured training.- Therefore,
v

the’ Hypothesis IV was rejected in that Significant differences did ~occur.

A

Table 4 summarizes the data from the statistical comparison and Figures

o I

5 and 6 visually fllustrates the differencesa

Pl L4
i, Y - o

: o ' ) TABLE 4

Two Tail Tt" Sests of Significance Between Production JLoss
Means of Structured and Unstructured Training\Groups‘

Trainee Production ﬁate_Losses in‘Eounds
of Piastic During Training

Group - N | X ¢ x X2

. - . l - '
Unstructured” = = 20 . 187.03 : 9.35  1528.7
.$tructured C 2 58, 20 - 291 - 207.5°

df .= 38 5 = 3.0093 (p < +,01) Significant at the .05 level

. Trainee Production Waste i Pounds of Plastic
g L Dur1ng Training ’

Group - #-2: . N IX . rox £%2 .

Unstructured 20 440,64 22.03.  6226.86 .
1 - . o ot -' . ) .

Structured = 20 °  , 105.81 15,29 613.1

df =38 t = 3.9481 (p < .001) Significant at the .05 level -
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- -

The aﬁpro%imate 70 per cépt reduction 'in production lqsseg due
to going from uﬁstructﬁred to strucﬁured training-ié-drgmatic. This

percentage comparison can be useful in-projecting the. potential returns

»

for ﬁefy specific traiﬁing need situations. ®

Research Hypothesis V: Trainees receiving structured training

will resolve a significantly largar percentage of production problems than

w

. trainees receiving unstructured training. x

The 80 per cent rate of success 1n|resol§ing.productidh problems
by the qtrﬁcturedftraining program tréiﬁees was gignificantly higher
. ) ,- - G . - —y ) - -
(p < .025) than the 33 per cent rate of success by unstructured training -

- . P - D

f?fogram'trainees. Hypothesis'v waslaccepteg. The suporting statistical
infofmation is contained in Table 5 with Figure 7 portraying the visual

- .
P -

comparison. .
N {
TABLE 5
Qen Tail "' Test of Means Between Pu.-entages 3
. of Solved Malfunctions Among Structured.
: and' Unstructured Fraining Groups

=

The Per.Cent of Maifuhctions Solved of the Total
' Malfunctions Injected per Trainee '

Groip . N - . X x 52
" ynstructured 20 713.26 - 35.66  27127.27
‘ Structured - . 20 1661.0 - 83.05 145937.00

df = 98 ¢t = 2.2207 (p < .025) Si £ the .05 level

Obviously, expensive produétion down-time or difficult start*up'

progedureé would make the reported differences of even greater concern.
.-b N b

- - - ¢

-

Ga




Figure 7
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L RéSearch-Hypothesis VI: Therxe will be no significant differxence
o - ) R . - . —— * . ¢ . . i
SR in attitudgs toward/tﬁ§/§;;iand_training ameng structured method traiﬂ%es

as compared to unstructured method trainees..

L

.trainees were more positive, they were not significantly (p <-.

P -’fergnt‘frdm'theﬂtrainees in . the unstfuctu;ed_training group. Hypothesis
VI, tﬁerefofe, wag-acceptea. The gummary. of the éompaxatiﬁe data is

F

contained in Tabie 6. - ‘ - Co e
. o - - TABLE'6

Two Tail "t" Test of Trainee Mean Attitudes Between A
- Structured and Unstructured Training Groups . .

Trainee Artitudes Toward Job- and Training

. . . N
1 R R +

Group . .  / N -, IXx X ¥
) " Unstructured. 20 .1039 51.95 55089
Structured 207 1167 . 58.35 . 68973
4f = 38 £ = .3541 (p < .8) Not significant at the .05 level
N
- & ‘O El
: P
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> - - CHAPTER V .

SUMMARY AND CONCLUSIONS .

&

'Restateﬁent'of Lhe'purgose of the study :

Iy , t

. The_purpose of‘thislstudy w:? to.conduct an experimental com-
_parison of the structuredgversus ungtructured traininé of‘semi;skilled
production vorkers., lo accomplish this-broad undertaking, seven mafor-
sub-problems were_pursued in depth. They were: '

s ' - + L

.1l. To select a production job represeutative of those semi-

skilled joba in the Johns*Manville Products Corporation. -9
R . 2. To cnaracterize and develop an unstructured. training program
' ' for the selected production job that is representative of
) .the Johns-Msnville ‘unstructured training practice.
3. To chliracterize and develop a structured training program .
. for the selected production. job that is representative of _F
B the Johns-Manville structured training practicet .l
A o
b, To gelect .trainees that are representative of a Johns-
Manville production worker. profile. . .
_ 5. To develop methods for evaluating th production-product,
. _ . worker competence, time, cost effect eness, and worker .
s attitudes. , . . - -
6.,_Tp execute the-training experiment,and'collect the data.
7. To analyze the data by making comparisons to evaluate the !
effectiveness of the two training méthods.
T e o o ' - . : v
Results and conclusions - ’ o i
L0 .1‘. . Research outcomes resulting from each of these pursuits have been

i

-QiscusSEd or presented in depth din this report._ The formal conclusions

. from this research in terms of six hypotheses or sub-points of number . . - 7

v . ‘ gebep above are as follows for the .pipe extruder operator's job:

SN o : . X o . _—
f : ’ . \ * . ‘o ® I ' u ) ' '1' - .

[




©  (bservations

Tl - a2

1. Training time required under the unstructured method is
- significantly higher {p < .005) than the structured
T h. mEthOdo Y : >
2, At the four hour Lraining time interval, trainees under the
structured training had ‘achieved a significantly higher .o
{(p < .01) level of job competence than the unstructured
_ trainees.  Though statistically significant, differences were
. . not. found at the eight and twelve hour intervals, there is
‘ . substantial differencesin ‘training times.
-, 3. Thete was no signifiCant difference (p ».9) in thé costs ‘ -
to train twenty operators by the structured mathod than by '
the unstructured method S
4, Production losses were significantly greater (p <_.01) o .
under the unstructured method of training than under the
structured method

5. * Trainees from‘the structured training program were able to
, resolve a significantly higher (p < .025) percentage of
.  production -preblen = = J

tured method. S m‘

. 6. There was no-significant difference {(p < .8) in attitudes
) toward the pipe extrusion job among structured artd unstruc-
tured trainees. | .

"As with any reseafch, caution is given to the reader concerning
!
the tentativeness of the above statements.‘ They should understand the.

test of replication in order that the statements'approach.level of .
Fx | - oL ’ ) ) . '

"truth."

a -"'ih

-

Several observations nere made in the conduct of this Indﬁstrial

Training Research Project that are worth uoting. They are: . S
A
l. Tt is believed that c0ntroJled industrial training research
s {
such as this study,nmay be impossible to conduct in on-going plant

t
i

operations. The variables are 50 complex that controlling them in a.

) simulated situation:is, in itself, very difficult. S

»
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2. The simulated setting in a University jindustrial manufacturing
laboratory was believed to be an ideal setting for conduéting industrial ' ';.

" training research. The face validity was high. for both the reseaxcher,

visiting industrialists from Johng-Manville ﬂorporationi aﬁd for the . a
trainees (as judged by the researchers). Nothing occurred during the , .

" 14 mopths of the research to discredit the simulation decisions that

were implemented.

3. The Job competency attainment under the unstructured training ' .
method was in an almost perfect steady linear progressiqn over time. R ~d]
L] -

4, Training to job competency has been and remains a problem

for the unstructured method. The looseness of the unstructured method o .o

often cafries with 1t ,a looseness 1n-evaluating attained levels of'conr e

petency. Many believe that those trained via unstructured methods never

. A i ‘5" ) . —
reach competency and we never know it. Research that compares unstruc-

Lured and- structurad methods must be judged on 1dentacal competency /f .
B - R . . .
criteria. _ . i o \C gﬂx - .
‘- ’ ) ! % : | T ]
5. Structured tra1ning program trainees responded more slowly
. 1 o '
and purposefully to-their job tasks than didAunstructured trainees and B :
i - -t T . ' & - ' :
' . ' T . \ : oo 8 ’
invariably relied.on their job aids and manuals. s ' S - ’
o _ . [
, e ; - ) N ] _- ) . ) . . ,- - ' .
Recommendatzons for further research' : o, L e
¥ The following recommendations for further researCh are presented
in descena_no order of importanoe' ' y T ' -

| .
1. Re-examination of existing“project data to’deteimine its

-

.usefulness in,raising and/or answefing add1tional ressarch questions

£, o2, Develop and validate a method for operationalizing the- cost-la'
- : r ’ o : & .o
effactiveness model as a cost—estimate tool for industrial training. :

+ M L 4

—— N
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. . g b
. 3. Conduct a’longitudinal study on the effétts.of atructure&
N /\"“'—/ V-
versus uhstructured industriall training methods. Cw ' \" &

-‘\ %, Utilizing the existing ITRP researt’:h efforts begiln - ‘

- repli}?‘ation with manipulation of singlq variab"\fes (e g. task complexity,
and’ tr}:linee profile) 50 as to establish the. generalizability and/ox

. pattems. of- cj::ange re.sultigg frong,a training ‘variables. D .
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. APPENDIX A . :
A \ . . .—:
' . Wbrﬁing;Peper Number Three! C P
- a _ Cost-Effectiveness Mbdel for Industrlal Trainlng
) May, 1974
T INTRODUCTION S

W~

L
-

To aceurately estlmate the resources that should be allocated to
inddstrial tra1ning,=the expected gainq (retqrns) of that trainlng must

" be known. One, gource oflcontroﬁersy over treining is the inadequate
' ) |

hnowledge of its' economic returns. At face valhe, tralning costs appear

to be an economic burden which reduces_the cdmpeny profits. With. some

form of training being mandatory to maintain production, an economlc_.'

L . . o ) | :
——cost-effectiveness model is needed to: determine the relative economic

'returns of varying traininé'strategies.

The calculating oﬁ training costs and retnrns is, complex. There is
no Single.formula. There are arguments for and against any formula or
model., Tt appeers that the one that works best for a glven situation is

the ong to use. The mo@el proposed for this research combines the
‘ | economic reasoning of three-cost effectiveneSS-models‘that haﬁe been-

utilizeq in the training profession (Furst, 1970; Ghazalah, 19?2

 Wheeler, 1961) . : oL o o

1Industrial Tralning Research Project (funded by lohns—Nnnvilleicar~
poration) Richard A. Swanson, Director and Stephon A. Sawzin, Research
Assistant, Bowling Green ‘State ‘University.

-

- ]
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Trainee Time - Total man hours and résulting-salary costs incurred for

L DEFINITION OF TERMS.
Analysis Time ~ total man hours to produce-analysis of the job.

Design Time - total man houré to design‘the-training‘program.
rd

-

Material Cost - all material costs inéﬁrred from onset through completion
of one training program. These costs inelude suppliee to facili-

‘ tate training program development (secretarial, graphics work,

travel duplicating, diSplay boards, training aids, etc, )

Reproduction Costs - all'costs incurred in duplicating additional copies

-~

- of the completed training‘prOgram-for ﬁraining'purposesf

. trainee to reach JOb competency. ’ ) S

&

- Instructional Hardware ~ shelf 1tems that are purchaaed to facilitate the

“ o

) training program (e.g. production machine to be used just for
: ' S : '

"training; filmstrip projector, tdape recorder)
' : o - ;

,Instructional Software - shelf items of .instructional content that are -

purchased to facilitate the training program-(e.g; manufacturers

operating manual; filmstrip/transparencies).
e X .
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' COSTS OF TRAINING

- fraining costs can be split into three'groups; fixed,-vériable, and
| ' L] - ’ I

total (Wheeler;, 1969, P 14). The ratio comparisons of these. costs to
rxeturns “then determine ‘the economic benefits of a train?ng program.. This

method prov1des a detailed analysis of training costs. Q broader look at

tra1n1ng economifs‘involves a proceSs bf calculating an investment cost"
___.- fworutraining and comparing it to certain réturns from th tlinvestment
}Furst 1970, P 30).u The proposedkcost effectiveness del for the -
Industrial Training Research Project 1nc1ude;h;he use ¢f both the above‘

- ~plams. In'addition, information unique. to the Johns-Manville Products

Corporation cost-effectiveness terms and practiees i}r considered.‘

eFor this study the costs for training can be classified as either '

fixed or variable. Fixed costs are costs that do mot vary even though

"

'fhumbers of trainees, training time, or training program development varies. .

- Variable costs are‘costs that change &s the ndmbdr of trainees,Ttraining
. time, and training-prdgram developmept varies ( 11en'&ISissoni-1Q?4).
Example: . if regular production equipment (whic is a fixed cost for pro- .

duction) is used for training, the logses in production are considered a

*

o - variable cost. While individual operations uniquely describe what ig to -
. g - . . P R [ . - . 'I +
be considered fixed and variable costs, for this discussion only cost

categories will be specified.

Structured Training Program Training Costs

' The following are the training cost categotries for the structured

training program as characterized_in this studyj(see Working Paper Number
Mey:te | .

! - 1. Training Development . T >
_A. analysis time . ‘ ‘
B. design time
C. material .costs

Bt

60




. T W trainee time -
. ’ ! - B. trainer time . )

: 51
(3 ; . Rattd .

2. Training Materiafs - expendabie;‘ co - ¥

A, cost of reproducing copiles of
' developed training program. .

3. Training Materials .- nonexpendable
o L Lo o
. A. instfuctional. hardware . _ . .
. .. B. instructional software , R L.

4. Training Time

5, Productipn Losses Resu}ting From Training

A. production rate losses
B. material losses .
l :
A
Unstructured,mraining Program Training Costs

i . " 1. Training Time

returns-of'training. ) ' : : : . |

The following are the training cost caregories for the unstructured

e training program as characterized in ‘this study (See Working Paper

Bumber Two) 1

A. trainge time . R

‘ E . c TN
2. Production‘Losses Resulting From Training ' -
A. production rate losses . ¥
t B. material losses : .
L ) - -“ “E?,"J . | >
TRATNING RETURNS -~ , * .“' T

The training return of the training program (either structured or

nnstructured) is a competent productlon worker. To evaluate a competent

.productionlworker one must_detail the competencies'anﬁ evaluate them. The

combined componentnevalnations determine the total evaihation. The fol-

lowing outline is ntiiized'to summarize the.procedures tor assessing the .

L 61 . - o




E .- . " 1, Production Task Performance P
A. trairee has reached job competency via training
(stru tured or unstructired training program): 1.

'i) trainee can successfully periorm- Job start-up
2) traﬁnee can maintain set standard of plastic tubing
. T 3) trainee can succesgfully perforn in production
v ' - . malfunction performance tests.,'
‘ 4) trainez can successfully perform job shut-down

B. trainee\is satisfied with his training and his.. job

T ‘_ﬁ.‘{ 2. Collect Detaﬁzn Task Performance Returns . ‘ .
_ '_ ) A. measureménts of task performance - -
T 7 ) " 1) time (to reach competency, production
[ ’ . © curtailed, start-up)
R 2) production rate &

3) o
4)- 5
3)

: . - B. measurement| of trainee attitudes toward his training»

- and his job : :

13. Honetary Value of Returns _
A. cqonvert traihee performance data to a monetary valueslf
b B. returns of structured training' program and unstruc--
tured training program are totaled. . Co
DATA COLLEC&ION PRDCEDURES
1. Time - job time (time clock) 1

‘2. Production Rate - Number of 3 foot lengths of quality pipe per hour of
. _ . Pproduction. or\a specified minimum measured putput
L : - ~within a designated time period,

3. Trouble Shooting - Reaction to injection of machine malfunctions via
performance test (down time, loss of tubing, time of )
malfunction inlection vs. .time to respond to mal- o
function, time to correct malfunction) ’

4, Training Program Costs - List total costs to develop structured amﬁ
unstructured training materials and program,

_ 5; Production Down - Time production &s completely halted or interrupteg
a

6. Material Efficiency -~ Weight of r material supplied to the machine
9 . ) .versus weight of\scrap and amount of quality product '
: : : produced (weight iraw material supplied, scrap, and., '
e . . hour bundles of q ality tub1ng)

AT
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DATA ANALYSIS AND EVALUATION
5 .

k;;.z;/"q ~  The £ollowing conparisons will- be used to evaluate the effectiveness
L "_' ~ of the twyo training methods: * . - .

11. Training time required of the unstructured training program as
compared to training time required of the structured training
program to produce a competent production worker.

. . 24 A comparison of levels of production worker competence by time
‘ ' 1ntervals between the two industrial training,methods.

3. The‘total developmént costs and returns of the structured
training program as compared to the costs and returns of the un-
structured training program.

4. The production losses oE the structured training program versus .
-the unstructured Lraining program.

v ' ‘ 5. The reactions of the structured training progrsm operators to
.production problems" (malfunction performance test) versus the
unstructured training program operators.

6. The attitudes of the trainees in the structured program towards
their training, trainer and ‘job versus those in thé unstructured
program, ’ '

COST-EFFECTIVENESS MODEL . . « L

‘Fhe following is,the overview program procedure and model for evalu-

- -

ating the cost-effectiveness of industrial training programs. The . =

specifics of the costs, returns,.and analysis have been discussed previously.

The graphic representation of the model is presented in Table 1. For both

the structured and the unstrictured training programs, each variable under
- : l . . . s . s ) - -
training costs and training.returns should be quantified. For those.that

sre expressed ininon-monitary indexes (e.g._timé), their monitary equivalency
should be calcu}&ted'whenever possible;"These'figures can then oe used for
the analysis and'evaluation stage.

-

i . ' . - B

T
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Table I g
- o INDU%TRIAL TBAINING COST—EFFECTIVENESS MODEL
bt | ‘Structured e g' '- Uﬂﬁﬁructure&
: ' B Training S R " Training
" Training Training Development Training Development
Costs ' Training Materials. Training Materials: . ' -
. . Expendable S o Expendable . —-
. - 77 7 YT Unexpendable . C . Unexpendable : - -
- . : . | Training Time T . | Training Time ,
- s - Prodcction Losses S Production Losses
ITraining [ Time to reach JOb competency - {Time to zeachi ‘job competency
Returns Job performance Jcb performance
) Work Attitudes | - Jwork attitudes s
a ] 1 "
!
Analysis - || Training ®ime' = . . | [Training Time
. : S Production Rate ' X Production Rate ) )
R - Performance Test = . | Performance Test - k o
: i Product Quality . : Product Quality’ e
J ‘Eh_,f4- .+ .| Raw Materi%l Efficiency Raw Material Efflciency '
' - Worker Attitude -, : Worker Artitude . " -
CéstIConversions . | . 1Cost Conversions I
. ' . . L “
Evaluation = - 1 = . [training time :
‘ i Job "Performance < |

.| Worker Attitudes
Cost Comparisons




H \,\ s .
The cost—effectivenéss comparison between the, structured and unstruc-

LI T - ’
tured training programs isbg\te ined by analyzing.the training variables,

.

converting them to monetary eq valents, and then eonducting a cost com-

M

parison..lbbyiousiy, individual Ygriables such as "time.taken to reech

ported as additional indexes of

hconpétenoyﬁ will be compared and
. ) ) .

effectiveness.
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' separate zone eontrollers. J%e hopper area of the extruder is water s

" ecooled. An ammeter aod tachdpeter are supplied for indicatin% thegﬁ

4 : ooa

R . 58

UNEX- ED-X-TRUDER SYSTEM =~ .~ -
. . . T - . . R
The ED-XSTRUDER system is a small extruder'and versatile take-off
é . . e e
eguipment. The baslc ED—X—TRUDER, shown below, 1ls a 3/4 inch, 20 tol ° » e

L/D ratio ext:uder, fitted with a breaker plate and die for extruding et

1/8 inch rod, a eooling trough, and a pull—off unlt. The extrudes and'

.r

pu11~off upit are.run by separate v&riable speed.motors. The tempeteture

“of the extruder barrel and die is controlled and indieatedfby threE‘:

= .t -
R

" extruder motqr gﬁrrent and screw speed, The plasticizing capacity -is ¢ e
rated at 8 pounds of HDPE per hour, ' o - ‘ ‘ L

o '-!
e The ba31c unlt is supplied with a 1/8 1neh diameter die for rods
or strands. Other d1es are avallable as options, for rods and profileé m;. -

of variOus sizes. and shapes.- Consult the list ofnoptional equipment below.

Otherjtake-off units are used interchdngeably injplaee of the cooling’

. .. . . ' ) ' 4 . . Tla
- trough. .These include a vacuum sizer for tubing, a.three-roll sheet ¥ ¢
- = : * LS LI L o o
finishing unit, a blown film unit, & chill-roll casting wnit fo¥ £ilm, *

!_» - - ~ . 7

and an extrusion coating unit. The aceessoryfequipment is so desiéhedf‘
. ¥ " D . LR

that -any .individual system can be installed and aligned iw a mabter oﬁ“
PR . : . B . . ) . . ' i
- ‘rf - o ' . N +

-minutes.‘a;'"“"f — ) . ‘.; : Do X
0‘\- . "’ o . L. ‘-‘;'u— .
Ail aeeessorg tems aregdr iven frdm thé pull—roll drive bg means of -,
' Fizs fk FEE- : . . oaf .
a one—ehain eonneetion. e : CL L Ug _ 'y o . )

The windex rolls_on‘ihe film and coating lines are-essqntdally the
same' as those_used on the sheet line (see description of this on the®
i : L . . Ty 6 .

- {
ppposite page). o T ) : ;
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o . RAINEX SPECIFICATION AND INFORMATTON SHEET
. [
Specifications on the Extruder: * '
Moded 3/4 x 20:1 ED-X-TRUDER ' -
artel Size (ID), INCheS . o o o v o o ¢ 4 o o 0 s o0 o o o s . o o34
/Length to Diameter (L/D) Ratio . . « « ¢« ¢ o ¢« ¢ ¢« o s o o o« » + 2001
i Barrel Material. . « « o o« 4 o « o o o o ¢ o o o o o o 4140 Steel Alloy*
Screw TYPE o o o o o o o o o o o o o o s o « + o Constant Pitch Metering '
Rl . Compression Ratio. . + v v o ¢ o 6 o o « o ¢ o o o o 0 o s s e . 201 . !
v . Screw Material . . . + « 4 ¢ o o o o o o o o HNitridéd 4140 Steel Alloy*,
' C Melt Capacity, Pounds of High Density ' c '
- : Polyethylene per hOULe « « « o o o' % o o o o o o0 o o o o o o «.0°8
-  Numbér of Heating ZOMES. « « « o o o o o o s oo s o o o o & o o0 o o 3
© N, Heater Type. . . . . ¢« v o o s o0 o o o o v o v o w . . Mica Band
. ", Heating Capacity, WAUES. « o « « o s o o o = s.0 o ¢ oo o o o o o« .1600
__ 'Heat-up Time, HOUXS. « « o« v o o o o o o o s sce o o s o o o o o o 3 1/2 |
MOEOY HOTSEPOWEY « o o o + o o o o o s o o o o o o o o v o o oo o o 3l "“””#Hﬂ
Motor Speed ContrTol Type . « « « « o o o o 0 o o o o o oo « e+ e s SCR e
Screw Speed, Mamimum BPM . . o «-0 0 0 o0 v 0Te 0 e e e aTe Wl e 120
Type of Speed REAUCEY: o o o o o 0 ol b e e e .Iﬁorm Geax
Gear RAtio v v 4 o o o o o o % o o o o o o s s-0 2 ¢ s.0 s ¢+ .+ + 1501
Transmisgion Horsepower with a 1.25 [ '
. Service Factor at 100 RPMe v v v o o o o o o o o o o o o o oo < 3/4
Thrust Bearing « « « « « els s o 'c o o o o o s o oo s+ o o » Ball Type
\ Bearing Life, B-10 at 1500 PSI, hrs. . . « « « « « « « & +'s o « 30,000
j! Electrical Circuit Required. . . I IR .llS—volt 30—Amp S
’ . Floor Space Occupied by Basic ! "
: E_D—X-TRUQER...................‘.....86"x14"
@ , o : : .
' - L [
. #0ther materials available as optiouns. .
I
i 4
! T
1 \‘ - .____-' I
qt . - I
. * {
|
' f
, -,

C
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E 'APPENDIX C 1
R ! :
C ) Working Paper Number ‘Two: o
' ' Plastic. Extruder Operator Job analysisl
February, 1974 N .
JOB DESCK TION | . s B ,;, fffff ]

|
i T ’"_work is per ormed in & manufacturin enviroément with other extrusion

,machines o ere;ing next to him.

e operator posseésses a fundamental
Ay N B .

knowledge jof the extruder and the/plastic.extrision process. He is caﬁable
of manipu éting hand tools necesdary for performing this job.

The operator can start up
P —_—

. , i . ) o .
e ‘fully assembled maehine}short of set-up )//

“of the ipe extrusion equipment_ The operator must be able to “perpetuate _} 7]
. [ . : : 7
.o \ ' - . F .
tie profluction process and restlart the production of pipe if the machine '
or its [components curtail the pipe production. The operator is fﬁlly- AT -

ble for the quality of pipe manufactured, gathering and bundling//

ty pipe and plastic agte, End-tagginé and recording of prpdu%-ioh
. . - s ~ ' / .

JOB TASKS < - . T ///,

titutes the seven major  -tasks involyed in the e

-

A. /Prepari g the JOb ;

B. Starting:ug the extrusion machi e

C. [Threading the vacuum~cooling tdﬁk o )
D. [ Adjusting speed of productio :

E. [ Developing the tubing
F.

’ Maintaining production and quality control
1 Shut ting—down the job . / . .
Industrial Training Research Froject (Iundad by Johns-Manv‘Lle Corporafion)
Richard A. SwanSon, Dir ctor and Stephen A. Sawzin, Reseaggh_Ass;staﬁt——'*"—‘d*_*F
Bowling Green Staté Uniyersity A o - ,

1
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TASK DETAILING SHEET
, i

=

Preparing the Job

- L o

- ' A. Assure proper connection of accessories

1. Extruder Dies"
. 2. 8izing Die e
3. Vacuum and Cooling Tank:
4, Tank Exit Gasket’
3. Cooling Water
. 6. "Electrical ‘Power
7. Vacuum Pump .
- 8. Raw Material Supply
B. Cleanliness; Watér and Pellets .
C. Necessary Hand Tools.

- 'l. Pliers
' 7 Tin. Snips

¢ : 3‘ Knife
: D. Place pliers and tin snips on extruder bed
1 : E. Quality control. tools
+ 1. Pipe Test Device
2, Cut-of Saw , Yo

2. Review "Work Order Spec1f1cations

" A. Raw Material S L
B._ Product
C.” Dimensional Specification§

D.  Visual Quality Specifieations
E. Recommended Extruder Settings

1. Examdpe the extruder £0T proper serviceable qperation.‘

i
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Check for zone temperatures on temperature.

62

TASK DETATLING SHEET o o

STARTING-UP THE EXTRUSION MACHINE

Turn on cooling Watér-bpen-appfoximatelj-one'turﬁ.

-a

Main Power

A, ke sure all switches_are off and dlals set to
the zero position

B. Main Power ON )

C. Push in re~set, green, button.

Turn on temperature'zones~note job sheet for ;eéommended
temperature, _
' A. Zone 1 (Barrel) T _ _
B. Zone 2 (Universal Adapter) ! .
- C. Die Zone (Extruder Die) ' %

‘Warm-up time for zones: 15 minutes .

-

Check andfor £i11 the vacuum~cooling tank with water to the minimum
water level mark

A. Zones On Temperature, Yes-No
B. ‘If No-Adjust .

Place extruder screw switch to the start position

Place téke—uﬁ roller speed switch-to the start position

pial takerup roller (take-up) speed

Turn dn the vacuum pump aﬁ*ﬂﬂﬂﬂ,ﬂﬂ,m#ﬂﬁa




. TASK-DETAILING SHEET

'THhEADING;THE VACUUM-COOLING TANKﬁ-
. 1., Adjust the amount of lubricant witer in sizing.die. The valve =~ . ‘
ghould be opened one full turn toallow cooling water into the
sizing die. . .

2. Extrude plastic slowly (appro;inately 40 RPM run speed) >

A. ThlS is done by turning the run speed RPM Dial
*the necessary speed to. extrude plastic. I "
B. the plastic is being extruced twist the ex- - S Lt
rudent to a diameter necessary to enter the sizing
T die and the. vacuum-cooling tank (the twisting is.
. done by using pliers to grasp the extrucent and twist
- it) 2 - . . . .- s‘ :

3. Stop "run Speed" (turn the RPM Dial to zero) o .

- -
L]

4, Once tw19ted, cool the plastic twist portion by Splashing water.
. on it. S o

5.. Cut-off plastic roughage that was held by. the pkierswwith the e .
tin- snips. .
. \ .
6. Grasp the twisted plastic with pliers -and push it through the *
SLZing die\

7. Grasp the plastic by hand in51de the. tank. ‘ - 2 .
. .8. Dial "run speed" to "50"
o’, + ) _‘ . a .
~ 9.  Hand pull the plastic through the tank and try to keep a uniform - Y

" diameter pipe’ while, NOTE: The plastic -tube may collapse at this
tine, this is expected: : o

10. fEedfthe~plastic through the exit‘gasket‘and into the take-up rollers. -

11. - Slide the tank forward kéeping it tight against the side and frong
-guldes. , . e _ _ L




 NOTE: -
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- ~ TASK DETAILING SHEET

ADJUSTING SPEED OF PRODUCTION - . - ‘

- ’ ’ { . . *
. . - .

Check the specifications for thé production rate as given on
the work order specifications. - o

. “Using the work specificatlons set the RPM dials for the extrudent

run speed and the take-up roller speed.’
The dials should be adjusted at the same speed to keep an
even flow of- plastic through the tank.-. _ S .

-Constantly cutmoff extruded§plastic, with tip snips, exiting

the rollers.,

Chieck and correct for build-ups of plastic at the sizing die.

- o i - -

o

This
‘can be dome by either imcreasing the RPM of the rollers or de-f
creasing the RPM of the extrudent plastic output

/’ - -




TASK DETAILING SHEET j . ,
DEVELOPING THE TUBING |

Y 1, Place the lid'bﬂ the vécuum—cooliﬁg tank -

A, Use four wing nuts to fasten the lid-one on
each corner stud
~B. Fasten nuts snug~tight

2. Opén "water-in" valve to £ill tamk with cooling water.

- 3. Turn "water-in'" valve off when water reaches the maximum water
level mark. :

4, Tufn off‘sizing die weter valve, hand tight.
. f

5. Turn cooling tamk, vacuum adjustment clockwise to obtain maximum
vacuum. . 1
. i )
6. As pipe blows up, .the exit gagket-to-pipe seal is developed, and the
0 . tank vacuum rapldly increases. "

" - 7. Turn vacuum adjusLment cbuntercloclcw:{.se to adjust the vacuum
’ according to the production job sheet.




o | T S
s e | o . l - o
. B \ o - . 66

TASK DETAILING SHEET

v MAINTAINING PRODUCTION AND QUALITY CONTROL
[ I . - i ‘ v -'o °
1. ICheck and fill the feed hopper with‘plastic raw'material
o i N
2. Tubing at . this time is now properly extruding as per the production
job: sheet.

,1’ . s - )

3. Preliminary check of the operation

A. RPM Adjustments

B. Stretching of the Plastic:

C. .Visual Appearance’ :
: D. c"L:l.ppage of the take-up rollers
e - E. 'Collapsing of the Tubing

s : F. Consistent Pressure of Vacuum * ‘ B
. G. Temperature Itdicators for Constant Heating ' =
: Temperatures -

NOTE: Observe extruder screw RPM and motor amperage for a oonstant,
even extrudent output and to cheek the“load on the screw drive
-motor.

Increase of amperage indlcates an.increase f load cir ;
Ll . the motor: Possible cause of the plastic not melting
ety : _ in zones one and two, remedy by increasing’ the temperatures
o in zones one and two. )

NOTE: Constant checking is required ,to preJent a- build—up of plastiC' S

at the -entrance to the sizing die. , . )

4, Samﬁling'of-the Tubing L D ‘K‘ . e

-

A. Cut off approximately 8 inches of tubing from the éxtruder - .
with the tin snips. ! . —
"B. Observe visual qualities of the sample ]

1. Smoothness o
2. Ripples T '
3.  Streaks . Do
4. Bubbles e &ar,

. 5. Melt . - - ' SN - ' -

- 6., Blow-outs - A ' -
. C. If not meeting visual qualities adJust E e extruder controls
s : e as per criteria chart.

D. Square-off.ends of tube sample

1. Clamp tube in cut-off saw vise . - o v

) . 2. Turn on power—push bt ton -
bl ' 3. Slowly feed saw into the tubing and ‘cut-off end ‘
.4, Remove the tube from the vise I
5. Repeat the cut—off operation on the other end of the
tube -
6. . Turn off power-push power off button :
" 7. . Trim off edges of both ends with knife . C

13




E. Outside Diameter Check
1. Insert tube in out31de diameter test device
. 2. Totate the tube . : :
3. Read the disal indieator at several intervals with
- hand removed.
4. Indicate the maximum positive and negative indices .
3. Accept or reject tubing accordingz to the
specifications, on the JOb sheet, within the
tolerances. .

_ S Wall Thickness and Concentricity Test
S . 1. Insert. tube in test device
S " 2. Apply downward presgure -on tube with thumb
3. Rotate tube
4. Read the dial indicator indices while rotating
the tube :
5. Indicate thé maximum p051tive and negative indiees
6. Accept or reject tubing according to the’ speeifi-
cations, on the' job sheet, within the tolerances -
G. Plan for and Adjust Extruder Controls '
ot 1. By using the trouble shooting chart correct
: -+ " extruder controls that will result in quallty
- ,'tubing based on sample test results.

- 3. Repeat sampling procedure until pipe meets job standards._-

| 6. Material take-off of standard tubing d_,,u-rrfﬂf"‘ﬂfrifﬂfffr

- --—“A. Cut pipe with snips in 3 foot, 6 inch 1eng;hs : .
: B. OQut off 3 inches from each end

‘C. Trim ends free of plastic burrs : -

D.  Bundle, ®Rape- and®tag a1¥ tubing (gpod and bad). for each

" hour of production.




. ' TASK DETAILING SHEET

! Allow the water in the vacuum-cooling tank to drain out..

4 SHUTTING DOWN THE JOB

-

Stop extrusion of plastic by turning the extrudent™serew RPM dial to
‘Zero. | Coge .

; S S, L
Placing screw drive motdr switch to the off position.

. Allow-rollers to pull the remaining pipe through the cooling tank.

Stop the take-up rollers by turning the take-up speed dial to zero,
and placing the roller on-off -switch to the off position -

Turn off the vacuum pump by placing the pump switeh in the off

position
[ -

Turn the heating zone dials to the zero position

'Plece heatin z_ne_power switches to the off position
Allow cooling water to remain circulating through the extruder for
10 wminutes.

Place the main electrical power syitdg_to the off positiom.
Clean-up . : -
A. cut-off excess
B. water and pellets

C. other . ' SR o
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APPENDIX D

Layout .of ITRP Work Area and BGSU
Manufacturing Laboratory
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. Wonking Paper Number, Oné

Characteréstics of Structured and Unstructured Training Progrsms1 .
o Octbber 1973 N - P ‘ §

R . P N ) B

/ o I : en i

Y Trainer Characteristics ' i

1. Interest in training - Nolinterest with possible negative
- Teelings; to some interest. Rarely will there be persoms *° <
highly interested in being a trainer.

Q‘ Khowledge of job. - Minimal competencies with possibie )
Incorrect knowle&ge of practice; to mastery of the job.’

. Instruction.skill - No‘instruction skilis. Ip terms of | ‘v];

k3

" ** sensitivity to the human interaction aspect of instruction,
. L ' :fn'% there may be none to some sensitivity.
AT . Instrugtional Materials Avaflable N . .
’ - A Instructional plan___nnne_susilatle——-————w " o
S T “-.2' Instructional support matérials ~ None available i Y
) 3: Proper iob tools and equipmenc - Availsble, but, may not.

all be used
cC. 'Instructional Environment ’ - T

e \l

J- g 1. Worker-Trainer must maintain production‘while instructing
B and thus the actual production activity is the focal: point
of the training effort.

-

2. Workeerrainer is conscious of incentive pay while dnstructing. ,

3. Worker-Trainee is distractor in térms of % T
E] - ) ‘."’ Q-
a. takes workerwtrainer time - | .

b." potential personality clash G T g

b Trainee does not feel that he is being ploeely observed

]

) ‘/: | -_-I‘: ) ) \ . - ) ' . ..I‘." I““N\' ‘.‘

| 1 . / o 5-“\
L Industrial Training Research Project (Funded by Johnsvﬁaﬁvifle_co b% tion) N
Richard A. Swanson, Director ‘and Stephen A. Sawzin, Research-ﬁssistgnt‘\\

Bowling Green State University SR . SR Rt

1. Unstruttured Industrial Training (buddy~systeu0 S IR .
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> II. Structur Industrial ;.x:aining (e yat:ematic) \ e
. _;__ ' . A. Trainer Characteriatics ' . W [ )
.8 11, - Interast in tra‘j._pi;.;g (= H"§ M to high’ im:erest T _‘ |
ey o _ in being a trainer. ¢ ;, ‘
L " 2. Kuowledge of job ~ Has all ttge necessary kuowledge and
- pmctice to perfom the job.k; , -
o 3, Inhtructipn skill - Basic :Lnstructor ak.ills with gome to )
N . inuch human, interagtion sena:l.tivity o, , SR
) e | ‘Inat::ut:titmal Materials Avai.lable : B ST
_ - 1. Instmctiogai plan - Thorough analyais of the job used as’ '
e 3 a basis for the structured training program. = . .0 . .

A L 3. inst:ructianal sapport matarml,a ~ Complete self-iuatructional —
v S /andlor ingtructor based structured training program that - .. *
' - . _ : has been systemtically de’celoped and validated. L "

SN _' . c. Insi:ruct:innal Environment . e

" : . 1. The trainee is r"he foeal point: of’ the training effort. .
- s . 2, 'The trainee feala that fe is he:lng elosely” abserved. e,
. ¢ . ., L, s y
s a};\ , . -3 . . P .
- I
5‘;" K .
L ? ;
w3 * ::(' ‘o
'a . . LY \ '
J L

) . . R

}' ("' W +

. 2% |1

“-: .
ié;:. a'.;‘ v . by i |-A'
B . * g . T, T‘_{ .
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The foreman will act

- foreman's duties and

enters hiS§ new. job e
involve himself exte
worker., These tasks
mally the foreman wo
the ' job site covering
then turn him over t

s thé\direotlproduotion and worker supervisor. The
espongibilities are such that as the new worker
ironment the foreman has little time or desire .to.
sively n, the orientation or training of the new

are ‘performed by existing employees on the job Nor-
1d give the new worker a short oral orientation at

a very. general description of the process and would

\ . APEENDIX F. . ----mo-o- T
4 = : - [
FOJXman,Job Characterization . - T

the buddy, fortraining.

e

‘The exdsting employee is
. totally unprepared. [The foreman will interact with the new workeﬁfonrr
"if a situation demsangs it, The\foreman is constantly mobile. Helis -
either supervising his job area br peiforming the administrative functions
of lower mandgement._“Tnteraotio betweer the trainee and the foreman may ]
be further characteyized by analy ing the interaction .atcording to stages S
“ of training, traini g progress, and production outcomes. Foreman responses ’

to these varying si uations are charactexized belggO ' ‘

‘ W g tages of Uﬂstr&otured Job Training a
e : Trainee Iﬁtrodhctién,- N 2.;5 ) . '
, [ \ . 1. Foreﬂan tkkes very 1itt1e time to show the Jew worker around. his: :
L ' .* job and to his fellow viorkers, - ’ v

Ceme e - . 'The foreman lacks time to o ientate the new worker because of the ¥
pressures of other ‘duties,

- s
"

= L " 3. Traine¢ expectations dm zhelway of. performance, work breaks, and
T work attitudes are not giveﬂ to the warker by the foreman but by
) ", a felloq'worker (buddy) .- 15' o e o
j ~ Initial Training Period' ﬁ,*k L. ' . . Iﬁi
g : A Foreman does not initial joblﬁraining, leaving that duty to a: : .
e . fellow qorker (buddy). y $ -
2, . Raxely if any inieraction wi Ehe trainee to- oheck ‘on training
. profiréss by the' foreman. 4| . ..

3." Foreman 3. not . discusSstraining of the trainee with the fel?ow

worker | {buddy) unless the tﬁainee is detrimental to the job

) environmant.- S

4. ,Informsl runm In with the for by the traineé may result in ~

‘ troauctions that may lead t basic information about the job
given to ‘the trainee by the foreman

' - i - - u ‘.‘ -
Advanced Training,Period.m . P jj ¥ e
1. Foreman expects improvamenr inl traipee perfotmance, increased

HLIPIOGUCtion and job knowledge. |
2. At this period of the training the foreman interaots casually

- -7 * With t’he ér&i‘n&@. ( =-\. . . . .._- ,
© 3. The interaction is. informai ang does not relate to the job o L
T trainiog: e ey 2 -
.4, The trainer magktake adsantage;of;trainee s progress and 1@ave
. the trainee forextended break? o
- o . - o Do f’ - 3 N I ) . R ) o . .
- e LA A -~ fl_“_'“','_"”* ) - . 3

. . . ., .
e '274 e D ) t N Lo } r -
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Progress During Unsﬁrucrured‘Training

The foreman has mo schedule for training progress. ' >

The foreman has a value expectation of where the trainiug should L

-~ .. " gtand at a point in time. - ]

'f Training on Sdhedule*‘

training of the trainee.

. . o . ¥ R

Production Qutcomes from UNSTRUCTURED Tralning

DEFINITION‘-’Producﬁion Crisis

1. Foredan indiscretely shows acknowledgement of tralning progress.
2. Acknowledgement given more to buddy thap the trainee., ' Q
5 3.+ Foreman feels everything is running smoothly therefore performs .
. hig duties not worrying or thinking about the training.
.. Txaining Ahead of Sch ﬁle' -;a ‘I ' ’ v
- Y K :
1. Foreman shows appreggetion for trainee perggnmance by telling
" the buddy not’ the traineeé.- .
2. Appreciation by foreman 18 minimal to non~existant‘
- . ,
Training Behind Schedu1e° ‘
sy 1. Foreman concerned only if'production is lost and it is the
A trainees fault. ) i
2. Points out loss in production. ’ * - ’
. 3. Poreman distusgses training with the buddy in a formal office
meeting. I o
4. _ Foreman discusseg the buddy's lost money due to«inadequate

e

1. ?roduction consistantly curtailed because of worker inability to
. start up pipe production or keep; production rate wp.
2. Failure of extruder to operate correctly or its related coqponents. *
3. "Worker/trainee can déterminé the degree of crisis by his actions
- being either fraatic or rational. -
4. Failure between'the.trainee and trainer.(buddy) to iateract .

together and commun%cate thus regalting In loss of productign or

"damage to equipment.) | . . M -

-

.
B
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Production Crisis Situation (not Buddy or Trainee fault) ' ?

1. Foreman is conCErned.

2, Foreman builds anxiety thinking it is tle workers fault, anxiety

. does not diminish once .truth_is known

3. €risis is a nuisance or annoyance to the foreman if it must be >
‘handled by him instead of being handled by the tralnee or the
buddy. ¥ . -

4. Though the crisis is not the workers fault the foreman will
reprimand the buddy for allowing the crisis to gccur:

Produotion Crisis Situation (Buddy or trainee fault)

1. Foreman anxiety builds profusely.
. 2. Foreman shows worker what is wroug but reprimands -the workers' for
their lack .of performance in handling the crisis in which they

.Should have been able to solve because of the training. -
! . , .

-»¥ormzl Production (no problam):

1. Foreman-casually Inceracts wiﬁh the trainee. L ’

_ 2. - Foreman leaves the trainee alone since the production is adequate.
P, Foreman consplcunisly absent from the work area.

—_
-

Hormal”Production (Pr0b1ems):- N .

-I. Foreman usualiy does'nst'interacé. .Buddy‘aud trainee to solve
= problems.
2. 1f foreman interacts he does’ so .only . in an‘inquisitive way.

3. Foreman way offer 8 ggestions in a rational,.analytical, profes-
sional; mauner, _ . : Vu; cod
4. ?oreman shows no anxiety. ' Ve !

. S P

DEFINITION._ Casual Interacticn

1. poes nof deal with the ;ob ) .. wo -A: .

2, Talk déals with sports, hdbbies, news items, town talk, personal.
Coe liVEt. FA

3.- Deals ;2 hs Job, pay, perfnrmanca, production. . This inter—~

actign "+ usuully a odudr amount. of intéraction tn a crisis
situanion’For the trainee or wgrker—trainer.

Lt o

e v . T A A o ¢
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APPENDIX G .
. Structured Tﬁainingi_~ceﬁera1 and
- _ Specific Training Decisions - . ,
S "
II. General Decisions P ' e
3 A, Introduetion/Overview //’; '
B, Specific Job Instrue;ion/"ﬁalking and dging phases”
C. Production Problem,Tiaining/"Talking and doing phases“
s - |
III Spéelfie Deeisioss, . Estimatéd _
S S . _ . , Instructional
"~ ¢ . Parts and Content - Strategies ¢ Time
- A., Introduct n/Overview - 1. audioﬁcassette tape 10 min._
1. your £raining program 2. trainee manual with -~
2. exttusion prineiple abreviated seript and
3. job overview black and white prints . .
/ﬁ/:what to expect next, : sl _ ' o
B, Specific Job Instruction - ‘1. ingtructor based 120 min. .
‘L. preparing the job 2. instructor and trainee )
2, starting-up the extrusion manuals )
machipe 3. minimum down time on
. 3. threading the vacuum- extruder )
cooling tank., - 4. talk thru entire joh while .
4. adjusting the production ' production is maintained - -7
speed. - by production worker. - o
5. developing the tubing ..~ S8olicit verbal responses _ e
) - 6. maintaining production "~. . Ffrom trainee and written. . i
. and quality control. " respopses id manuval. = ' v )
- 7. shutting-down the job. 5. exegcute entire job using <

trainee mamnual and Verbally
explaining job trainer

and/or ask questions. v

’ . €. Preduction Problem Training '

" 1. Extrudef Variables - 1. -instructor based 20 min. “talk" ©
. a. trake-off spoed - 2, 1nstruetor and trainee . v
b. run speed manual
€. Vacuum R ninimum down time on J
d. heati zona 1 : .- extruder :
e. heat zone 2 ¢ 4. talk thru variables wh*le
f. heat die zone " . production is maintained by
: o ., production worker. Solicit 30 min.
9. Productics Problems . verbal respongses from traincée Maction”
8. Blob-out v T . and written responsesg in manuaf
b. bubbles . © B. execute entire problen eolving__
) e Ca bumps—ripplea : _ procedures using tralnee manual
- . de melt = . and verbal explaining procedures
. e. streaks-ridges to the trainer and/or ask
. f. outside diameter questions . S - i

.. T . T ]

T ‘ overglze i : . o . _,1
|

|
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. N
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g. outside diameter
under size

h. inside diameter
over size o

i..inside diemeter
under size

j. eccentricity of
outside diameter
to ingide diameter

« k. zero (0) vacuum’
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PLASTIC EXTRUDER OPERATOR :

Trainer Manual

Unit
1
' ay 3 a4
1- L2
1
1

2
2
2
-2
2
2
2
2.
9
2’
2
2
2
2
2
2 -

Page

0-1
0~1 -

- 0-2.

0-10

1.1

1-2
i~3
1-4

2-1
2-2
2-3
2-4
2-3
2-6
2-7
2-8
2-9
2-10
2-11
2-12
2-13
2~14
2-15
2~16

2-17
219
2-20

3-1

4-1
43,
4=37
e

4=6 -

-7 .

4-10

Job ﬁnalysis a a v

-

80

r
I

Job Description-Plastic Extruder Operator

Job Tasks _ U , . .
Task Detalling - ] .
Safety : ’ :

Introduction—-0Overview

Lesson Plan : :
Overview Fiil-in Sheet

Extruder Parts

Extruder Parts Fill-in Sheet

Speeific Job Traiuing—Talking Phase

'Prepatetion lessonpplan
. Stage 1 — Preparation check shech

Extrudér parts—-training. aid

.Start-up lesson plan .

Stage 2 - Start—-up check sheet
Threading lesson plan .

 Stage 3 - Threa?ing Check sheet
'Threading training and-sketch
Threading training aid -
Stage 4 - Adjusting speed lesson plan
Stage 4 - Adjusting speed check sheet
'Work order specifications

Adjusting and developing training aid _

- Stagé 5 — Developing lesson plan

Stage' 5 .- Developlng check sheet

Stage 6 - Production and quality control

) + legson plan . r
Stage 5 - Check sheet
Stage 7 =~ Shutting down lesson’ plan

" Stage 7 =~ Check sheet v

Speeific Job_instructicn: Doing

tessdn plan

: o
Production problem traini _gg Gl;%sroom

Extrusion Principles Lesson Plan .
Digcussion

. Extrusion principles“fill—in sheet
Production problewstlegson plan
Production problems training aid

'Production problems chart

Pipe problem quiz

Pro&uction Problem Training Doing

Legson .
Production preblen test

© e
1 -
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Working Paper Number Two-_ ' C

EPlastic Extruder\egggéeeq_Job Analysis {/ﬁ a1

-~February, 1974 : ‘
- B I
JOB DESCRIPTION =& . ., .
- qete -
The operator is a semi-skilled worker who transforms raw plastic into

'plaetic tubing through the use of an extrusion machine.” The operator's

. ! ) . -
work is performed in a manufacturing environment with other extrision ma-
: r ' " A .

chings operating next to him. The operator possesses a fundamental know-
) . , o .

ledge of the extruder and the plastic extrueion process. He is capaole
. . ‘_ . - - b 1
of manipulating hand tools necessary for performing this job. : .

The operator can start up the ruliy assembled machine short of seq:;
up of the‘pipe entruoion equipmentJ The qperstor must, B@'aole to perpetuate
the production process and'restart the production of pipeﬁiflthe nachine or
1ts components curtail the pipe production. *The operator is fully responsible
for the quajlity of pipe manufactured, gathering and bundling of qualicy

pipe and plastic waste, ana tagging and recording of production outputa

L3
- . + ! . - _M_' - T )
* 4 . - . kl R :' .

JOB TASKS - o T T

~

L
- -

The folloning‘list constitutes the seven major tasks involVed in t@é‘

plastic extruder operator job: . : K

' ST A. Pregaring the job
. °B, Starting~up.the“extrusion maChiue
C. Threading the.vacuum~cgoling tank

D.  'Adjustipg speed of production ' ,"' . :
- E. Developing the tubing i Iy
F, Maintaining production and quality control o
G- Shutting-down the job - -
. : A T - e o,
1 : : . o s " :

Industrial Training Research Project (funded by Johns*ﬂthille Corporavion)
Richard A. Swanson, Direckor and Stephen A. Sawzin, Researdh Assistant
Bokling Green State University .

1 4
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r . TASK DETAILING SHEET

PREPARING THE JOB
1. Examine the extrudef” for proper serviceable operation.
] ) - . -
TS R . . N
A. Assure proper connection of accessories : :
1. Extruder Dies :
2. B5izing Dle
3. Vacuwum and Cooling Tank
. 4. Tank Exit Gasket

a

b » - 5. Cooling Water" . :

——— .3 6. Eleptrical Power ~ - _ ' R
. - . 7. Vacuum Pump R . '
: - 8. Raw Material Supply : < .
_ B. Cleanliness; Water and Pellets - . .
i "C. . Necessary Hand Tools . :

. ' l.. Pliers : .

, 2, Tin Sunips o - .
*~ 3. Xnife . -

. D. Place Pliers and ﬁin.snips-on extruder bed
‘E. Quality control tools
' 1. Pipa Test Device

2. Cut-off Saw . B .
f
" '2. Review "Work Order Specifications" ' S _ .
‘<? A. Raw Material i _ . - .
. Bo Pmduct . . . -
C. Dimensional Specifications - L.
D. ,Visual Quality Specifications n Tt Lo,
~° E. 'Recommended Extruder Settings - .t :
L : LN - ' . . . ) er
. ) - ’ ¢ -
N N = ¢ Al .
- Q 5 ‘
. ) 2Ll
1 . . T
& . . i ) ':‘,'
: . "
- ’ ' * . : Ia-
p S— . L . . p N “
. ' ; S . 0-2 .
LN £ v . = .

w
i
w
2
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TASK DETAILING SHEET . ¢

STAREING—UP THE EXIRUSION MACHINE ‘ ;
st ) ) -
Turn on coollng water—-open approxlmately one turn. ’ '

Main Power .
A. Make sure all switqées are off and dials set to the zero'
position . -
B. Fiin Power ON )
" C. Push In re-set, green, button . P,

.

Turn on temperature zones-note job sheet.for regommended temperé%ure.

F . ]
‘A, ‘Zone ll(Bar;elf

B. Zone 2 (Universal Adapter)

C. Dle Zone: (Extruder pie)

&

T

Warm¥up time for zon8s: 15 minutes

sy
Gheck and/or £ill - the vacuumﬂcooling tank with water to the minimum
water level mark.’

Chetk for zone tﬁmperatureé on temperature.

-
LI

A. "“Zones -On Temperature, Yes-No
B. It No-Adjust

'u

Place’ extruﬂer screy switch to the start position
. =

' Place take-up roller apeed switch to, the start, position

Dia¢ take-up ;pller (takewup) speed :

Turn on the vacuum pump

* ¢ ‘. .t 1
-
a
L]
. * . . - " ¢
- . - ey \
. & e > " @ ’
< o L e
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¢ ¢ h
ﬁ N 3 %
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= . - v o
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TASK DETAILING SHEE:I
| T o
.. J S THREADING THE VACUUM—COOLING Tmﬂ{ ’ , -
- 9 43 . R
1. Adjust the amount of 1ubr3:cant water in s:_z:l.ng c}j,ea The valve should
be opened one full turn to alldw cogling was@r@ﬁptﬁ the s:.zing die.
e :P'?

Extrudoﬂr plastic slowly (apper:l.mately 40 RPM i{;’m speed)

84

J

A. This is done by turing the run apeed :am Dall to the
‘ niécessary speed to extrude plastip. .-, . ,
"’.B. As the plastic is béing extruded twistithe extruderit t:o

<a dlameter necessary to enter the sizﬁhg die and the
vacuum~cooling tank ( the twisting i s, ﬁm';e by using pliers
to grasp the excrudeht-and twist it, )* "ga“ _

Stop “run speed" (turn the RPMI'bial po_ 'zero)

Once

Grasp the twisted plqébtic with pliéfs and push 1
| brasP the plstic by hand ipside the tank.

bialrun 3pee.=d“ to 50"

pipe while,- NOI‘E.
expectcd._?_- .

i - m— g

P = l'i ", . . .- -

. v
Slide the tank forwa%ke-eplng it tight I,against the side and front

w L .
guides. " L. ) . ; .
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.'Hand pnll the plastic through the tank and try to keep al‘mniform' diameter..
The plastic tube may collapse~ at this time, th:{s ;Ls

" Feed t:he—'pla‘s’t":',c* throu%h l&l&le -exit. aasket and ;&nt%ﬁhe take-up rollérs.
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o (f B ° TASK DETAILING SHEET - -
R - . 85

L _ ADJUSTING SPEED OF PRDDUCLION i
1. Check the specifications £or the production rate as given on the work
‘o " order specificatlons..‘ . : ,
- / - B

2. Using the work specifications, set the RPM dia}s for the extrudent

¢ ., .
K . run speed and the take-up roller speed. - .
’ NOTE: . The dials should be adjusted at, the same speed to keep an ‘
eVen flow of plastie through the tank. ) CaE
. 3. Constantly cut—off extruded plastip, with tin Snips, exiting the -
- rollers: e ‘ o . 4‘;?{.

id:fﬁf. ﬁ._;4,_ Cﬁeck:end coﬁfect‘for bﬁildmups of plastic at'ﬁhe siziﬁg die. Tﬁisw-:
T cén be done by either-incrwasing the REM of - the rollers or . decreasing

the REM of the extrudent plastic Dutput. ‘
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! L : - ga's'zc' DETAILING SHEET® - e e
' e | DEVELOPING THE TURING -
1. Place the 11d on the vagc: um‘cﬁé%fﬁgzggm&:r S

S 'A. “Use four wing auts to fasten the lid~one ;z‘each corner stud-
B. Fasten nuts snug-t tipht ' -

. : ‘3:1 Open water—in" valve te fill tank with caoling water, . ’
. f 1 3;'-Turn "water-in" valve off when water reaches the maximum vater 1eve1 B
MU - - mark. : . a

- ’ + - ¥ . . - - i ' L

. . -
P
& LY

&
-Turn off aizing.die.water valve off, hand tight.-

-

Tufn qooling zank vacuum“adjuatment clcckwiae to obtain maximum vaeuum._

As*pipe ‘blows. up, the exit gﬁs&etﬁto-pipa seal 1& develcped, and the .
tatk vacuum rapidly inqreases. ' e _ vt

fop mie 2 v ’ ' ®

-~ ‘furn vacuum adjustmeﬁt counteﬂalqckwise tb‘aﬁjuﬁt tha vacuam a@a@rding

T,
to the production jab sheet. -, . .
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A.
B.

D.
F.

- R -
v NoTE:

NOTE:

v

A.

B.

',-—j e o 2,7 ‘l‘ubino at- this time is now. properly. extruding as per the .production
i JOb sheet. -

[

'Eo‘ ’

- 4.. Sampling of the Tubing

~ If not meeting visual qualities adjust the extruder controls

TASK DETAILING SHEET  ° 87

MAINFAINING PRODUCTION AND QUALIIY CONTRDL . -

;:‘ : 1. Check and fill the feed hopper with plastic raw material.

3. Preliminary check of the operation

RPM Adjustments ) -

Stretching of the Plastic’

Visual Appearence- ‘

Slippage of the take-up rollers .-

Collaspsing of the Tubing .=

Consistent Pressure of Vacuum C

Temperature Indicators for Constant Heating Temperatnres -
Observe extruder screw RPM' and motor.gmperage for a constant, W

even extrudent ougput and.to check the 1oad on the screw drive

motor. - :
Increase of amperage 1ndicates an increase offlead on the motor.
Possible cause of the plastic not melting in zopes one and two,
renedy by inereasing the temperatures in zonés one and two.:
Constant checking is required to prevent a build-up of plastic at
the entrance.to the sizing die.

Cut~off appromlxetely 8 inches of tubing from theé extruder
with the tin snips. - - . o - :
Observe visual qualities of the’ sample : '
1. Smoothness

2. Ripples ' . °
3. Streaks ' .
4. Bubbles

5. Malt

‘6. * Blow-~outs-

as per criteria chart. e ST
Square-off ends of tube sample- U VP -
1.. Clamp.tube in cut-off saw vise ' :
"2.. Turn on power-push button . . o .
3. Slowly feed saw into the tubing and cut—off end
4. Remove the tube from the vise
5. Repeat the .cut-off 0peration on the other end of the tube
6. Turn off power-push power off button . . . o Kk
7. -Trim off-edges of both ends with knife - N
Outsidé Diameter Check F ) L
1. Insert tube in.outside diameter test device
2% Rotate the tube ' S '
3. Read che dial indicator at several intervals w1th hand
removed. e
4. .Indicate the maximum pusitive and negative. iudlces

- 0-7




' 88 -
5. Accept or reJect tubrng accordlng to the spec1ficab10ns, on o
the job sheet, within the tolerances.

v Whlf"Thickness and Concentricity Test - _

- . Insert tube in test device =~ T =

. Apply downward presgure on tube with thumb K

. -Rotate-tube— --- - — . s

. Read the dial indicator indlces while :otatiug the tube -

. Indicate the maximm positive and negative indices

. dccept or relect tubing according te the specifications, on the

.. job sheet, within the tolerances

-.G. Plan for and Adjust Extruder Controls :

1. By using the. trouble- shooting chart correct extruder controls

that will, result in quality tubing based on sample test results.

L8

S N

5. Repeat sampllng procedure until plpe meet.s job standards. ' : K
6." Material take—off of standard tubing

A. Cut pipe with snips in 3 foot, 6 inch’ lenzths
B. Cut off 3 inches from each énd
C. Trim efids free of plastic burrs
D.” Bimdle, tapey and tag all tubing (good and bad) for each hour or

_produdq,te;’,nf

=
~

1
.

k
vf
t
"

=
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M _‘ | | TASK DETAILING SHEET - . ' . . 8
| SHUTTING—ﬁOWN EHE JoB | - '
gh 1. . Stop -extrusion of pJastlc by turning the extrudent screw Fiifaial,.to
g zZero. : o
“-ET“VPiac;ngngcréw drive motor switch to the off p031*ion. o '“'I-' -

‘3;‘ Allow rollers to- pull the remaining plpe through the cooling tank.

4, . Stop the take-up rollers by turning the take—up speed dial to zero,
. and placing the roller ‘on-of £ switch to the off position. ‘

5. 'Turn off the vacuum pump by placing the pump switch in the off p031tion.

ar

6. Allow the water in the vacuum-qpoling tank to drain out.

7. Turn the heating zone dials to the zero p031tion.
. : : l - . \

8."P1ace heating zone poWer switches to the off positlon.

9. -Allow cooling water to- remain c1rculat1ng ;hrough the extruder for 10
minutes. - , . .

I

10.. Place the maln electyical power switch to the off positicn.

11. Clean-up '
A., cut-off excess
p B. water and pellets

C. other




SAFETY - L . 90

EQUIPMENT . y R "

- .

“  The extrusion‘machinq-and related equipment are safe equipment to operate,.

Miqimdﬁ care is required to insure safe operating of the equipment by the,

+  -operator. E i T ‘

EXPOSED . DANGERS
The Extruder Heating Bands.in some areas of th) extruder are exposed.lflﬁ

othgr areas, around the barrel, the heating bands are guarded. These heating

bands. reach temperatures of up to 400°y, It is imperative that the heating

bands arnd guards are not tquched.

-'Iha Extruded Plastic is heated ta a temperéture of up to 400°F. The plastic

-at tHis time is hot and stjcky.' It is imporﬁant that in the threading I‘fs

r

“operation the operator uses the proﬁer tools‘in.handling‘the plastic. Bhe
operator must also have wec hands to keep the plastic from sticking-to and’

causing a burn, LT T e VoA L ‘.
. >
- ‘(

The Cut off Saw has no. guards to cover the exposed blade. It is important

therefore, for the operator to operate the saw'uging the appropriate handles.
- R . - - . - 'f

‘The operator must not allow the blade-to come in contacgfwiﬁﬁ the operator's

hands. - _ SN
i . . 3

LOCATION OF SAFETY EQUIPMENT .

A Fire Extinguisher is located on the wall directly behipd the work bench. The
S . - i : o
operator must keep this area clean and ciuttgr free fb;{fast'emergehcy'access. "

-

- To oﬁerate this fire extinguisher: o ?____;_;_
1. Aim the nqézle‘ai.the‘base'of the fire.

. 2. Pull off the safety pin and safety wire.

. 1

3. Squeeze the-ﬁandle]trigger‘to release extinguisher.

' The Qsefators,must be aware ofﬁgéwer Shut-0ffs in the case of eﬁergency.'
' N - . - oL ? : . . 0-10 L .
, A - Ny » Lo :
130 -




damage to the vacuum pudmp. - T - _ I"‘h

91

- The shut-off for the Extrusion Machine is a red handle switch on Ehepowe;

box. . By pushlng this red handle down, it cuts—off all electrlcal power
tonthe extrusion mach;ne The control box 13 located at the Bottom left front
of the extruoer s o ' \ ; - '-*‘""

The Cut-0ff Saw main power shut—off switch is the ted button ‘on the red power -

Ed 1

box. Thelpower box 1s:1ocated at the top of the"sew. ' .

The Vaouoﬁ Pump shut-off is located at the pump mounted to the base board.

. . A 3
The pump is located on the top 1eft corner of the Work bench.. Be faﬁilia}
with the location of the vacuum pumt shut-off switch since the vacuum—~

cooilng tank may- ovetr fill with water and the water will be’ pumped out of
\

‘the tank, into the pump , and on to the floor. This will cause serious




Introduction-ovirview Lesson Plan

1. Training Objectives - the trainee will:

'Know the name of his foreman and his tralner -

-Know -the- job title for which He is being trainedand the locatlon

of machine(s) he will ultimately operate °

C. List the seven major stages of the extruder operator job

D. List the variables of fheat, pressure, and speed that are lnﬁ£1VEd
in the extrusion process

E. Be able to jdentify the major parts of the extruder

i

'T:A‘ )
N —B-—I--

1

2. Set-up needs:

A. . Classroom or quite area with table and chair

B. Audio- cassette playback‘ynit

C. Pencil and: paper B . k
:D. -Irainee notebook . : ' : . -
"E, "Extruder Operator" (Programmed instruétion) g ‘

A
3. Instruction Guide:
‘A, 'Introductions # : .
" 1. Traimer and trainee exchange names’ R

"2. Trainer walks traidee om to floor giv1ng ‘trainee name - 5 minutes .
v - of jobs and views : \ h v
. extruder in operation and return to classroom
. B, Traiuer and trainee review objectives of the job introduction
€. Trainee given manual' . .
.. Records names of tralner, foreman and job title
'D. . Tral iner’shows trainee how to operate. cassette and then
starts extruder operator program ' 13 minutas
. 'E. Trainer asks trainee if he has any - questlons and answers - 2 minutes
L e : ~+ 20 min., Total
. el N




" TRAINEE'S NAME'

JoB TITLE

FOREMAN . ; e

EOUR: IMPORTANT MANUFACTURING STAGES
.

e =] W ™~
. . .

¥ - v

SEVEN MAJOR STAGES OF THE JOB
1. ' '

[F4]
N

[ & 3 T S
. . .

o

S~ ™
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MAJOR PARTS OF

S

K

L] '

THE EXTRUDER
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" B, ‘SPECIFIC JOB’ TRAINING -- "TALKING PHASE" - . - ) '1 9% .
-I LI . ’ - R - + '-_‘ . 1
, Lo 1. -STAGE 1'- PREPARATION -t
* A.  TralningWhiectives - The trainee will.._ e .
;. he zhle to accurately tatk through all preparation ’
o precedures using a "preparation check-sheet" : .
2. be ahle to identify the product and/or extruder: variahles
that, correspond to the epncificatlons listed on the Ywork -
__; “order specificatione e T
- Pl N & n ~ - _- ._'_ 1]
/g S B.‘ Sat-Up Neede. L - .
T - 1. Extruder (mo ipterference with on*going productldh) I
. o T Trainee Mangyal (preparatlon check sheet) s "'i§u .
o . . 3. Tool Crib Open. . Co Y
y el . * 4, Hand Tools : . : - ,
) o 5. gprk Specefication Sheet , IR
C . 6. *Pencil " . A S '
. i . .‘ - P . - -. i co. .
C. ‘Ingtruction fuide: - e . - . ' .
1. "Trailner talks thru preparation progedures while tgainee.fill R
L - in his selected information on hi;?ﬁreparation-check sheetx’gf T .
) " 2. Trainee verbally goes thna&;he preparation check—sheet for
L the-trainer. .’ . -
A . 3. Ttaimee, draws.lines from ' Work ‘order speelfieations eheet.
-7 item& zo corresponding produet and/of - -extruder variables. -
. e VU B '.’ - .o i _ " '}_ ‘
: 1 ) o T . .
'°, o . T .' ) - _- .- | " - .'
} -. ) B - f ‘ .I - I,, L -- Io ° o . .‘
;‘ o« i e . ;L . * - : . ' ’
L . ‘ . ‘-] . . , - . I
* ] ' 4 . R . ) -
v . ) i ' - - ' . - 2_1 . .‘ o
. | . : : '. ‘ .
. : - : . _ . ]
o . 100 \ N | o
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1

_STAGE 1 -PREPARATION \
T P . L ]
. "CHECK SHEET ,///f- : ‘
. , * The Extruder { ] W -
) 1 tight and clean |
B 2 Siziﬁgj)ie‘- clejan/ and swmooth surface.
. 3. cuum - Coolin \‘I‘-&&tk position "and”
‘-\\ c unectio C ) :
n R T ‘Tank Exit dsket = smooth
P 5. Vacuum'-Cooling Tank - close drain valve
___"‘-. ‘ L
S 6. Electrical i’ower - cables connected -
- extruder and cut~off saw '
';’ Y ;‘“
. - 7. Vacuum Pump - electrial 'an;l air ¢ .
! 8. 'Raw Material Hopper - at .ieéot_-half fall
o coL T : " "Nb pellets on
* 9. Clean- Nq water or pellers ’ -\ _heating\bands"
" Hahd Tools l
. _ 1. Pliers - oh extruder bed
N e,
B ._'2. Tin Snips - on extruder bed
o ‘3. "Knife - _near'_cut—off saw - ) ’ o i e
o 4 Rubber Bands - on worl_c bench - - N o -
, ] 5. "Bundling ,Ca'trds - on work bench - L _ o . .
° & 6. Pencil - o::l_woz:k bench - . T, % . ) z ,
7. Rag - - ] o - . - ’!
T 1 2 LT . i ; . - o - N . -
P:i_.pe,TestDevice."-' - ' - T LT
1. Test Device - on work bench MR .c- - - R
: . . \ ey, -
Work Drder Specifications L., .
1. Read - is it complete . ) . \»< 2
. ‘Next .....‘..'...St'age 2 - Start-Up ) o .
. L T .
/ / " \ ' + Ll
F ' -
. 2=2
o P - et
: 147 . ) N
1 4 ’ . v .. PR \




* WORK QROER. SPECICATIONS
DATE:__ |
APPROVED BY:
o PRODET - .
TEMPERATORE 'SETTINGS: -
.. oI .
| o O IOHE .
 mme0 e
AKE OFF ROLLER SPEED: .
- . PRODUCTION- RATE:_
& - NOTES:? _
C e QuATY: CONTROL: :
" GUTSIDE DIAMETER |
 NSIE DWMETER_
wewm: L v
y, o . _%\ ¢
e -




-.‘-HQA:y“Start-Up Objectives — The trainee will:

2. SIAGE 2 - START-UP . . . -

-

1. be able to accurately talk through all start-up Rrocedures
, using a "start—up check sheet" (Appendix D). o
2. be able to list one potential -caution in the start-up stage.

.
4

"B, Set-Up Negds: ) - : "
1. Extruder (no interference with on-going production)
.. 2. Trainee Manual (start-up check sheet) : .
3. Pencil g - o ;
C. Instruction Guide: L o '
. 1. Trainer talks thru start-up procedures while trainee -fills

in selected information on his start-up check sheet.’ >
2. Trainer -emphasizes cautigns that' are- listed on trainer start-
-up check sheet - “ . ' : .

4. Trainee verbaily goes thru the séart—uﬁ check~sheeﬁ;
4. Trainer has trainee write.om his start-up.check sheet.

T




- i Sugli:
a . » &
| - | b
o . i _ . _ 100 )
‘ __STAGE; STAGE.Z - START-UP : R _
CHECK SHEET )
T o Turn On Utilities . o Notes
S 1. Cooling Water Main Valve ’
© Open 1 Full Turn -
. 2. Main Power "ON" _ . o -
~ ", " a, ALl Switches Off and Dials ‘ o *
Set To "O" Position -
b. Main Power "ON" *
c¢. Push Green Reset Buttdn
- 3. -Temperature Zones "ON" (15 minute _
warm-up)"- . _ "Caution: No -run speed
a.’ ZUne 1 (barrel). : - until’ zones reach
-b., 2one 2 (universal adapter) temp,"
¢. Die Zone (extruder die)
Levels Of Utllitles i
1, Vacuum—Cooling Tank F111ed To Level _
. %, Stop and Wait - o 3
¢ 3. Temperature Zones "ON" Tem;eratufé )
- . (see work order specifications) L : _
. - _ Zone 1. {barrel)- . ' : e Coa
' T b. . Zone 2 (universal adapter) % : s ..
c. Die Zone (extrudgr die) . N ~ ’
(4 . - ‘ ﬁ-— ",
Start o -
, 1.- Run Speed Switch To “STARE" POSithﬂ
bl R "
_ 2, Take-Up Roller Switch"To "START"
3. Take-Up RoLlernsgeed Dial fo "42"
4. Vacuum Pumﬁ Turned "ON" . | ‘ L -  *- a . s
-~ " ) . .
Next '.""'.' .p'o'.: '_;o'- Stage’3“' Thread’ing o a 4 . . !1‘
. - pe

2-5

e o : s e e e e Y s
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A. Cut-Off Saw S e
c ) : . - -101
1.—power—connections
2. njoff switch . PR
3. cutting stroke -~ traiper gets a piece f tubing, clamps the tubing
in the visé and cuts through the tubing™~ the traiuner explains the
cutting pressure, speed and safety. rainee noy procedes to
practice the cutting of tubing. . -

. B. Test Device

1. the trainer takes the cut’ tub1ng and cleans off the burrs with the
' ‘knife. the trainer explains why burrs must, be removed.
2. the trainer explains the principle of the test device.
3. the trainer demonstrates the testing procedures.. the trainer notes
- +the hand mouements and coordination to recieve a correct reading
l._NOTE: It is imperative that readings be made with the operator’s
" hands removed from the tubing. The operators’s hands
holding the tubing will givé untrue readings. This is .
e ' because a person's hands are never steady enough for the
: indicator to record a consistent measurement.

4. . the trainee now takes the tubing he has cut and practices the |
PR testing procedures. . :

c. Extrusion Machlne

The trainer demonstrates’ and. explains the functions of the equipment
-below. The -trainee practices the operating of the. equipment once

| the trainee has returned correct answers to the trainer s questions
regarding the equipwent. :

1

cooling water : . T
. power switches L T p =
. -vacuum pump and. pressure adjustment valve .
v temperature controliers i ’

raw materials . L Iy
"run speed control ’ o
extrusion die & U4 . . : ~
extrusion screw . o
.9, 'sizing die . )
- . 10. vacuum-cooling tank . .

' 1. takewoff roller speed control-

oo~ vin W
K] L] L]




= i 162 .
3, STAGE 3 ~ THREADING )
. Al Thread}ng objectives - The ‘trainee will: -
: "én . . able to accurately talk through all threading procedures

. _ _ ' using a "thréading check sheet™ (Appendix E).
: 2. be able to 1ist four potential problems in the threading stager

+

B. ' Set-Up’ Needs. e
1. Extruder (no interference: with on-going production)

2. Trainee Manual (threading check sheet)
3. . Pencil ’

4. Threadlng Training Aid

€. Instruction Guide: - . ' o
l.' Trainer emphasizes that threadlng requires close attention

T 2. Trainer talks through threading _procedures while trainee follows
2%  'both the Training Aid and the check sheet.’

'3. Trainexr emphasizes cautions and trainee recoxrds these on his

. - threading check sheet.
L 4. Trainee talks through the threadlng procedures using ‘the check " .
sheet and job ald. - . ' ‘ v o
4 . to _ .
N - " :. " I\F‘ " . . . " ) . . 5
a b ) o ‘> ) h ’!ﬁ" ’
- - -_ 'h "I‘y
. i S Bt
- I ‘ 7 I‘v - . ". .. - .
S ’ ’ * ’ . ’ -:'_. ’ A '- ) i .
. . | L. .' - .‘ . ‘ . - E
¥ 4 ) .- . - i ¢ .
’ % ' - 2"‘6 .
e o _ o S oo - e e -
’ . . N . v ) o
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" STAGE! 3 ~ THREADING

CHECK SHEET -

8izing Die Coolant Valve

Open 4 Turns

. Btart Extrudiné

Run Speed "50"

Twist Extrudant

- ’ a‘

c.

d.-

Threading
Push Extrudan

Cut-0£f Tip

Sizing Die

Hold Plastiec Inside
Dial Run Speed To "S0" .

t Throug‘hl

Iwist In Taper With Pliers
b. -Stop Run Speed
Cool End M2"

Tankd and

Steadily Hand Pull Plastic

Through Tank’ .
Feed Plastilc Through Exit
Gasket and Into. Take-Up

Rollers Steadily.

L3

—— &.. <Adjust fank ldéatiﬁﬁ

Wt

5. Slowly S1ide Tank Forward on Guides

. Next ?...;;...;.;.. Staée 4 - Adjusting Speed

103

Plastic hot & sticky

keep hands wet.

\

Tube collasped—- don't

" worry!

Watch sizing die fo

clogging.

¥

Watch sizing die for

clogging. .
Watch rol}ersl s Make

sure they. arévpulling-

out the plastic.

-




. THREADING TRAINING AID
(3 Dimensional wich Actual Plastic Extrudant)

T4

. THREADING THE EXTBUDER
- . ! ,‘n: ~
B
Extruder off ey .
r A ' -
L . ._
Extzuder on } -
N i 4
A
\\-. :
Extrudant twlsted ) X ?
| L , ;
i) 7 .

\..—'-u- | .
A t_I—l..__.———-— = —
. : = \ j
I R

ITaké—ﬁﬁ rollers

- m,hﬂ-g-

t
. vy o .
»
-]
® ¢
T
* B4 S
¢ :
= ﬁé. @
~ R - 7




N 105

.

o

. cut-off Iﬁné:

v.
-
i
t

" WATER
ol

L THIS AREA

2-9
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STAGE 4 - ADJUSTING SPEED 106
A." Speed Adjusting Objectives - The trainee will' '
1. be able to accurately talk through,all speed adJu ting
3., procedures using an adJustlng apeed check sheet" 7(Appendix

B.

2. be able to list two potential problems .in the adjusting speed

stage.

4

Set—up Needs: :
1. Extruder (no interference with on-going production)

- 2. Trainee Manual (adjusting speed check sheet)

3. Pencil

+ 4. Adjusting Speed Tralning Aid

Instruction Guide.

*1. Trainer has trainee determine the production rate and roller '

speeds from specification sheet. !

.2, Trainer talks thru adjusting speed che'ck sheet and shows:

training aid samples of extrudant with inappropriate.settings.
3. DNotes and' cautions ‘are emphasized ‘and’ trainee enters these
in his manual.

" - 4. Trainee verbally goes thru’ adJusting speed procedures and

points out the two caqpions.

- . . - . ° :

o
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' STAGE 4 - ADJUSTING

SPEED .

+

* CHECK .SHEET

Get "Work Order Specifiéations”

Set Run Speed And Take-Up Roller
Speed ~ o

Keep Cutting Off Exitimg Plastic

Check For Jamming At Sizing Die

) A&jusé Tank Location

-
.
R
-
P @ -
.
%
t
A
) e C .
. .
L - - -
— .

'NOTES™ ]

o .
Adjust both at same time

&

I3




o WORK ORDER SPECIFICAf&ONS‘

‘date: ____ . _ .

approved by:

PRODUCT:

TEMPERATURE SEITINGS:
o Zone 1
Zone 2°
Die Zone )

Run Speed
TAKE OFF ROLLER SPEED:

_ PRODUCTION RATE: '

t -

notes:

 QUALITY CONTROL;
outside diamatgr
insidé.diameter

2

VACUUM:

et Yo £ g5
o S T el
v A

--f"-"‘

'

Lok

TR "‘.\' .. +
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1
. ES
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e

* POLYPRO PIPE

3800. .
3800 o
3809 '
90RPM .

40-50 (varies)

50 Lengths/Hour

+ .0i0 -
378" - B
.302 -

A0

45 P,S.I. °©
F

1
N e
£ T
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[
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-
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~“ADJUSTING SPEED AND DEVELOPING TRAINING AID
. Chart With Actual Extrudant Samples On
‘Drawing Of Extruder 12" X 24" Approx.

ADJUSTING k 0' § - ' %

rs = . K ’ . Lo M
" DEVELOPING , : . . "EXTRUDER TOP VIEW.
" 7 ) N . - . .- i _* ) . .
v R . :\ cl
. R , = ACTUAL SAMPLES .
I ?/// = NoTES/INFO .-
' v , an‘{ua‘ E AL - o ‘ N ’ .
g o e \ * '
R g ‘ I k % -
7 .- quB
i . . . -!
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2. STAGE 5 -‘DEVELOPING

A. Developing Pipe Objectives - The trainee Will. ‘ o
. 1. be able to accurately talk through ‘all deve.oping pipe procedures
using a "developing pipe check sheet” . (Appendix G).

2. be able to list three potential problems in the developifg-

g pipe stage. _ '__ .i
B. Set—Up Needs. ' ) o
. ‘ B 1. Extruder (no~ interference with on—going production) S
T . 2. Trainee Manual (developing pipe chuck sheet;
) ' 3.- Pencil . _ ' o
o A Develpping Pipé& Trainingnﬁid o . e, .

C... Instruction Gulde:- - ‘!”" ' ‘ '
1. Tralper talks thrﬁ=¥h3-deve1oping check sheet being eareful

f to point out all.:controls. )

7 2. rainer emphasizes cautlons and sho & the trainee tubing -
samples from the developing tubing training ald end o _
trainee enters cautlong in his manwval - ; ;,‘ -

. 3. Trainee talks thru the developing stage and pointe out” the. o
@ . three cautions using the check sheet and job ald‘ . S ’
‘a - | , ‘ . .,{ . ._' - - I-‘ .
. - . ) ) ? - .
0; »,_-,_:_-‘;:‘ q_;zl"&:‘_,_‘_. " h. - - . . - ‘
L i - .- T Lo
- . f : - ‘ ) ; d "y - z T "
. ' P : - o
. . . E RS _ ' T
. A I i P . L -
) ‘ A A
) . . : . ° ) . 3. -‘- . -
. “ - k S ' . “ . ta ‘.' .- ) '
L) Y ) ' B . ’
a, -' B ’ s . . PN -.
* - - ' ! ! - .o R : ' E ) o K
:'_,‘ . . . . _:_‘ s t . I| ‘I 1::‘ ’ - .
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STAGE- 5 - DEVELOPING | S _ - 111
D L CHECK 'SHEET ' © -NOTES B I S
1. Vacuum -~ Cooling Tank . S
- a-Lid on- . -Watch for 11id warpage
- b. 6 Wing Nuts T a : :
- . Snug~Tight Wing Nuts ' . .-
- CAREFULLY. . - - - .
2. Water : . . . i
ay Open Water-~In Valve/Turn ] *
o " Off Die Coolant Water Valvg _No Overfillll’ L
. . . b. Check.31izing Die Seal - Sealed )
Ca—— When No Water Comes Out of .
°  Die. = ° ! -
) . ¢. Turn Off Water—In Valve When All Valves Closed. i
T a © Water Reaches Maximum Water - _ St
,'GZS R Level . ( - -
3.. Push Down On Tagk Lid . | Push Down on Lid
4.” Vacuum : g LA .
R a. - Turn Completely Clockwise - .
- S (C$) Vacuum Adjustment . Look for Balloning -
' ' ‘ . Serew (locatéd at coollng : :
tank) . By W L . :
. b.  Adjust’ Vacuuw Pressure To A T ' o
. **. - Maximum Of 5 On Dial - '
N__ - e. Whea Exit Gasket Seals Re-ﬂd—
L * ', just Vacuum T6 5 On The Dial By
: Turiifng Adjustment Screw Counter— B
Clockwise ( . ) . : v
. Important Watch Plastic Jam/Increase Rollers=%geed ' .

cor @ | N : T
)

’ - R o ' *
\ NeXt cevecocecsoccen Stage 6 - Production and Quality Control
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. 6. STAGE‘6 - PRODUCTION "AND. QUALITY CONTROL ol we .-

A, Production and Quality Control Objectives - The trainee ' .
1. be able to accurately talk through all prcduction d
- pro—~

quality contrdl preliminary check items using th

. Lol duction and quality control chetk .sheet” {app endix H). s
2. be able,to list two pOtentialxproblems in thg pfoduction AT SR
" . .. - and quality con¥rol prelimimary-check items. . W Pt
) . e 3. be able to”talk through all material take-off prace ures X R
. L . with no aids. - S A WX .. o
. 4. be able to remcve a gample of pipe from the-emtrud' -(hhiiﬁ % ‘
T e in production) ‘and to accurately critique -the pipc. ccordiug

. to visual-quality specificatlnns, . ) o R
5. be able to accurately test pipe on outside diameter tblerances. -
6. _be -able to accurately: test pipe on wall thickness anﬂ, '
" eccentricity tolerances. —— o
7. be-able to select appropriate extruder a@justﬁents glven reject
plpe Samples.- . . v K
B. Set—Up Needs: ' s M. -
i. Extruder “(no interference with on-going production) e
.2. . Triinee Manual (production and quality controf check sheet)

- 3. Pefigil 7 3 e .-
. A Tdﬁ ‘Snips 'y 0 o .;'-; Ce e ﬂ

5. P#pb‘cut—off Say, - N Ll e AN
6. P ?e Diameter TéSter R N

7. ‘Pipe Wall Thickness T@;ter Cos T “. .
. 8. ?ipe Problems Aid, fﬁ“ o L . o

N Inatruc;iou Guige: ’ T S U

N - l%gérralner talks thru all production maiutenance procedureé'usipg

e - " Fthe check sheet and points out two cautlons. "

2.  Trainee talks thru the above.using check sheet. ", S
3. Tralnee demonstrates material take-off procedures and yisual

- check procedures using the trdining aid and-theu has,tha i
trainee execute® take-off and viSual check. - -3' e P
4. Using the check sheet’ and pipe sample aid, the trainer
.- demonstrdtes the outside diameter: test and,ﬁﬁen has rhc traque

. 7. do the same with the check sheet only, . « . T
%= . 5. Using the check sheet and pipe sample aldy the trainer - R
: demonstrates.the wall” thickness and ecéentricity test-andﬁﬁheu“' Ny

has the tqginee do the same with fhe check sheet only. ' y '

LEELEY

7 ,6: Trainer providea samples and asks 'the- trainee what the prdblem :‘t

) is and what ad3ustments~ueed to be mades The trainer-makes% A
correcﬁlons if the traiuee is wroﬁ = . _
- LT T - ’ : o C
. \ \ - =

) s . ! f - .

! - . L L& - . !
. P . ' e - ‘0‘ e ” e
- ” s 1 'l-

o e - . .‘_.‘;;'\-}

¢ LS '_ . - .‘ - B ' Y _' " - . > .
ne - . = ) - v e e}
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 STAGE

1. Hoppér(Filled| -

_‘6.‘ No Take-Up Roller Slippage

oo - ;113

6 —PRODUCTION AND QUKI.TTY CORTROL i ' *

-y - - L
—..._% - ! R Vi

v NOTES , —y

CHECK 'SHEET- ’ " e > T

Preliminary:Ch ks

. I
v

2, ' RPM Constant Reading . : ,
. 2 -

i

3. ’No’Stxetching-of-Plastic

. - . Q‘ ' .
4. No Jamming of P_lastiC‘ o - :

5. Tubing Not Collapsed

-

| 7. ‘Vacuum PressurerConstant \ L
T - s : 7 '
__ B.¢ Temperature Oonstant 3 l r

‘1. Cut-Off 6" Sample Pi‘pe

Pipe Cut-Off And Visual Check i ' R

-

. |- ;
2. .Visual Check S .-

‘: . ﬁ‘_;i'?a. Smooth - .
¢ _;h;‘ﬁb. No Ripples = . >
I ";_;;:Lc;, No Stredks - ) o - -
| ;__ d. No Bubbles . e - b
:_ :e:' No Blow-Outs. . . - S N

- e

. . ‘
_Pipe Dimensional Testing Outaide Diameter

1, Tnaert Pipe Into Test Devise a . L t
12. Rotate Pipe’ oo A : ’
-~ 3. 'Read ﬁaximum Positive and, Negative

" T ‘fo

* ° N

Even Melt - : . S

-

13

Readrngs With Hand Removed .

4. Compare To Specs - Accept or Re;ect oo : -

ki e o ’
5. Select Machine Corrections From Chart

(if ,peede.,d) ' : _ . o

E

<!
| Y
(AN
[v&)

da

4

1
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STAGE -6 - PRODUCTIQﬁ‘AND QUALITY CONTRDL (eont ) o 1
Square-Off Pipe End L - ygggg-' )
;_;_;_ 1. Clamp Pipe Sample Into . - . "
. . 9ut—0ff Saw Vise -
— 2o Cut-Off'éqy Power‘fON" B * )
_ ‘3.leeed\Sae2510w1y : ‘
N ¥ Power-SOFF? R R - ) = S
.;__q_ 5.)bﬁemove_Pipe e'.‘l ': : . ! : o | ' - - ‘ff
- 6. :Trim Pipe End Wirh‘Knive . o T -
PiE__Dimensionai Testing : .
. Wall Thickness/Concentricieg_Test S —
__;;__ 1. Insert Pipe Into’ Test.Devise - I
;;;;; 2. Aeeert-DoﬁuﬁarQ'Pressure With Thumb = — -
- I3; Rotate and Read Maximum Positive And )
‘ Negatlve Readings While Rotating Pipe ’ Lo
— 4. ; Compare To Specs - Accept Or Reject -

. N

5. Select Machine Corrections : . E .
From Chart (if needed)

+

Maferial Take-Off
1. Cut 3' - 0" Minimum Pipe Lengths

Y . -

2. Good Pipe In Bin

3. Perform Dimensional Testing - : -
Every Fifth (5th) LengthtOf Pipe

b . - »‘:|.
A Bundle_Dn The Hour

NEXt. sss st s s as B e asn ostage 7 - Shhtting DOWIJ.

i

v
—

A

. 2--18
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7.0 STAGE 7- SHUTTING*DOWN \ R . o
A. Shut—Dowu ObJectives - The trainee wills Tt .
" 1. be able-to accurately talk through all shut—down procedures
e .. using a "shut-down chéck sheet" (Appendix I).
-~ " 2. be able to list -one potential problems in the shut-down stage.
B. Set-Up Needs:+ ' - ' W
1. Extruder .(no interferénce with dn-going production)
2. Trainee Manual (shut-down check sheet) L .
' 3. Peneil , , . C :
_,_‘_‘?__. . . e . ' : R
' C. Instructiqn Guide. I - _
1. Trainer talks thru shut-down procedure to trainer using the °
- cheék and emphasizing the one shut-down caution.
2. Trainee explains shut-down procedure to tralner using the

o

check sheet. . . -~ . . T .

'f( ' ..“- . , _2'7-19




. - R 3 1 '
“STQGE 7 - SHUTTING DOWN - o - - .
CHECK SHEET - | " NOTES . .. S
N 1. Stop Extrudér - Dial RPM to "oV ° L '
Ao e and Run Speed Switch "OFF" - Push . . - .
‘{i\ © .+ Tank To'Right S L . -
| 2. ‘Rollers Pull Remaining Pipé "Thra ' - _ N
Co ' Tank - . . 7
: - . i ) & -
-3, Stop TakerUp Rollers - Roller L — . .
o Speed Pial To "0'" -and Switch "QFF!" . ' o - _
. F Egl . * -
4, Vacuum Pump Swltch "OFF" ) ‘_- - - ]
5. Open Drain Valve On Vacuum Cooﬁlng Tank . . - ' '
4 . 1 . i - -
. 6. Set Heating Zone Dials to non and : ot T . . "
) Place Heating Zone Power. Sw1tches To ™ C i ] : o
YOEE! 1 _ : |
T, Remove Tank lid - Place Lid Over Dfain" : ' : ' L -
Y. 8, Keep Water Maln Valve Open N l_ o N o .
', 9. Extruder Main Power Switch "OFF" N . . : S - )
10, Pull All Power Cords From SocketsH - ’ S e
- - Wrap Cbrds Around Equipment : : . - :
11, Flnal Bundllng . ' o - . L - | |
12, Put Tools and Items Into Tool Box - - :’ - )
13.. Clean-Up . ‘ : Lo , , :
" a., Cut-Off Excess - A . 7
. - b. Extruder Die . . _ :
c. . Water.and Pellets ' . 1 . — ‘
2 "d. Work Bench .- ' ; ‘ o .
" e.. Other - : S 2 A
14. Lock Tool Box ' ‘ S -
. _::“‘\,:(‘ A : . : . ”\-‘:?‘3‘:"“‘- . . o
\\ . _ ' T 220 i N
* . ot " - ‘I *
i —‘,- 126 - - : ol E I
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o ) © -7 - EXTRUSION MACHINE B T

IR -~ IROUBLESHOOTING ° - ‘ i

The "following are conditions .varied from normal that have an effect on

T

o

. the quality and production of tubing.

>

‘ TEMPERAIURE TO HIGH

-

. , o : / o
. Accessivé heating of the plastic will liquify the plastic to a point that
. the plastic will become runny {natery). Piastic in -this- state wili makelit:fg5

easier for .the take-off rollers to pull the plastic. The‘take—off rollers

1 _“ -

will increase in speed, stretch the_tubing resulting, 'in a-reduction of

by

|
"the outside diameter, vacuum lpss, and, if not corrected in time, halt

i + - . ! - . . ” . 1
production.

4 T T e . .

TEMPERATURE TO LOW

Thé‘exaruder usea-heat=to melt the raw material, plastic pellets.. When

~ there is insufficient heat to melt and mix the ray;naterial the plastic will .

e FY

melt partially.' The result is plastic tubing with a cr&stallized'texture '

and appearance. - o - - ke

. VACUUM TO HIGH - ' o

£
[ ] . . -

The standard vacuum setting is 5 inches of mercury- Vacudm above 5 will

expand the tubing to a 1arger outside and 1n9ide diameter. i : B -

.- ¥ .

VACUUM TO LOW '

Vacuum pressure below 5 will nqt be sufficieit to expand the tubihg to

the standa;d outside and 4nside diameter. The diaméters will be Smaller.

- ROLLER SPEED TQ FAST® R | A

+

- ' L - ) g y
Any variance in roller speed will result in serious production difficulties.
If the roller speed is inpreased it will stretch the tubing. This stretching

v will result 'in a dec reased wall thickeness and an increased'outside diameter
- i 3 '
since there I8 1ess plastic restricting the vacuum to expand the tubing.

-:The speed.may increase to the point of stretching the tube to'a very small -

diaméter thus causing a lgss in‘vacuum, production, and the process will
liave to be_rethreaded. - - , C o e 4=2

B . 127.
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"ROLLER SPEED TO SLOW - . . - ST 1

“

~ Roller speed"et‘a sloyer than normal rateywill result im plastic not being

pulled out of the vaeuumreooling tank at a.rate proportionsl to the plastic

- -

) v . . . . :
: belng extruded into the vaeuum—eooling tank to obtain quality =zubing.
[N ,{_( o
3 This eondition results id more plastie pushed into the sizing die. ‘This

:_- w1ll cause the,wall thickness to increase and if this eondition is not

eorreeted'the plastie will Jam and clog the sxzing die. This will shut-

ke
;.

' dowrt produetion and the proeess must. be restarted. Jamming of plastic

-

" dnto therizing die will damage the die 1f the plastie solidifies inside

‘_ -

the sizing die. . - . R S R

'« RUN SPEED TO FAST

-

The run speed-eontrols the amount of plastic extruded into the sizing die.
. - , ' . £ -
If the plastic is being extruded faster tham it is pulled’out by the taﬁeﬁl

.

off rollers, the pléstic will jam and c1bg the sizing.die. 'An increace in

-~ run speed will cause the .tube wall thiekness to inerease._ The-insidé

“. dismeter will decrease. The outside diameter may decrease’ sinee the wall:

L

thickness increase causes edded restriction for the existing vacuum pressure

to exfand the-tubing.V _ ' . .

RN SPEEDTOSLOW - | P : S S
A slower run speed’ nill cause less plastie to. be extruded. When the take--. e
off speed is nét redueed the rollers will have less plastie to pull out.
‘The results in a.thinner wall thieyness.' If not eorreeted the wall thiek—

"; ness'will beepme'inereasing thinne? ind the tuhing will beeome smaller.

This-will cause a loss in;yeeuum fied not enough plastie sealing the

: sizing die eausing-produetion to stop. - - ’

a-
e




. . EXTRUSION MACHTNE ‘ ~ i
- .. 7 MALFUNCTIONS . S

TEMPERATURE CONTROLLER -

. TEM?ERATURE CONTROLLER ~ Correcétlndicaﬁions o g
- ~ Feedback indicator-reads.LOW and load light is ON

L Feedback ‘indicator reads HIGH and load light is OFF
Feedback indicatbr reads ON TEMP and load light FLICKERSQ

¥

TEMPERATURE ‘CONTROLLER — Malfunction Indidations .

- . ié
" Iidicator Reading_ -Load Light Treatment .
ON TEMP + .. bright load light - - dial temperature setting
s ' lower until load light *
) is off
l
. . HIGH bright load light ~° ~dial temperature setting
S o lower until load light s,
L4 - - ' - " i ffl a o
S LOW . load light is off ' dial temperature setting
P e -~ -higher until load light
_ . o . ‘ , comes on.
: ' . ﬁh{L
TAKE-QFF RDLLERS'
. ' - . ’ ' . - - -
" .Dial éettingﬁ ' . Speed Variance - Treatment
unchahged | _ ‘ ‘ Speed‘incgeaseé- .. set control-to a
i B . "~ :lower speed
“unchanged . speed decreaseé - ~ . set control dial to a
, - , @ : ' - higher spged.s'
R | RUN SPEED -
Dial*Setting\ S ) Speed Varianée N | : fréatment,'
— L o _ bl
. unchanged - ' - speed increases . " set control dial to a
R : . lower speed
unchanged . ° speed decreasés - . . et control dial to a. \
' o L : C _ higher speed. e
- EERI S
CAUTION: The take-off rollers and run’ speed dials are sensitive to v
. the operator's touch..
DO ‘NOT OVER-REACT ~ A touch on the dial will cause the
necessary change 1is speeds to correct the malfunction.
X X b=t X
. . I . ) [. ' II I B - - R )
- - - . ‘ i
‘.: ® - @ = @ S . . . 1 2 9 - - ' ’ i ' e e ’
— > . . X . . .
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.- 2y Production Problems . > \\\\
R 1. ObJectives. The trainee will. - ‘\\ _
' A. "~ Be able to accurately diagnose the production problems causing
‘ the six visually detected pipe qualities\and to recommend the
. : corrective procedures.
' B, Be dble to accurately diagnose the producti \groblems causing ‘
N over andgunder’ wall thickness qualit ies and to xecommend the ’
- _ correctivé procedures, . s
€. -Be able to accurately diagnose the production proﬁiems causing
- ' e over and under wall thinkness- and wall concentricity problema
' : and to recommend the corrective procedures.
b2, Set-Up Need3° . - o, ST
A. Classroom or quite area with table and chair. .
B. Trainee manual and p ncil .
€. 'Chalkboard . T .ot
D. -Pipe problem tralning aid. .« = -

-

, - 3.%Instruction guide. .
}; A. Trainer and trainee review each sample and deteimine the corrective
: : proeedure—for—each—using—thet p&pe—problem—rraininguaid "

rs

B. Trainee 1s given five minutes to study the aid.’
c. The trainer presents five random samples (one at a time and -
has. khe trainee identify the diagrams .and list the corrective— -

" ‘procédure for-each. =
' /
/ 1
“i. - 2 . * - . .
) - .
& n
) . A %
. .
.

- . ?

Fd .
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A. Pipe |

R 3 .
G- f’%- ff—rut.r;‘h’-"

B. Pipe -

. T

] -
-

. &ﬁf@%ué; . - | ’
- +. PROBLEM -AND CORRECTION HEDDEN UNDER FLAP!!
..a - Pj _‘.




'THE EFFEGTS OF EXTRUDER VARTABLES | S

~" ON THE QUALITY AND PRODUCTION OF oo
- . EXTRUDING PLASTIC TUBING B
/ . TUBING DEFORMITIES AND REQUIRED TROUBLESHOOTING
; PRODUCTION oﬁTrUT '-$ ) Fouk,névn jzn SHIFT
Maximum machine hourly'}toductién oﬁtput-; 60 ) . - Estimatéd

imum worker hourly production odtput - 210

Maximim machine hourly production.output - 50 . Egtiﬁated 3:§imum worker hourly producti?n output - 175
. ’ ~ : . Estimated verage worker hourly production output - 44
TYPE OF DEFORMITY MALFUNCTION - EFFECTS OF.MALFUNCTION ' -TREAIMENI
Blow-outs Run speeds or roller T Plastic is lbeing-streatched to Increase extruder run.
: ' ‘speed " thin thus vacuum presure causes speed gnd/or decreasé.
- a burst in jthe tubing wall;‘ ‘take-up ioller_speed‘ i
N . ) - . al S
Bubbles Extruder run. speed B The vacuum [1s not constapt. Reduce the take-up
. _var;es' . Thié'caqsez the’tubing to exparid ‘roller speed .
) or .collapsé in intervals. The ' ' |-
- 3 e vacuum 1s lost because the - . »
;; - exit .gasket or sizing die 1s not '
<o fully sealed. : .

-

———

+

Bumps - Ripples

R

e

R )

8121ng die~c0011ng

- . o

the Qie.

water injécted into -

-Shock Cooldng -~ The rapid cooling
'by the water sprayed on the plas-

Close valﬁé in the

water llne to the

tic causes.
of the pla
changes in
‘seal at the
complete th
the inside

rapid cooling and bubbllngsizingAdie.
tic caused by gross increase run speed to
températures. The increase seal at the
sizing die may not be sizing die.

us allowing water into

of the die. ) L -

3

If closed-

—€IT—




TYPE‘OF DEFORMITY

GﬁHTIQH =, The- roller speed co. :ol dial is.very sensitive A jerk on the dial in
" Left or rlght direetion may be Suffieient to cause the neeessary eorreetion.

-3 ) -~

MALFUNCTION )

I
1

EFFEUTS OF MALFUNCTION

Melt (low)

Streaks - Ridges

1]
w

e ———— 5...._-.«--“-;-_..._

Outside diameter
‘over size

'-’58_“[-

Out side Diameter
under size:

n —

=4
-

Inside diameter
over size -

A

"Heating zone'temperetures'
"~ at low temperature.

‘Heating zone temperatures
at low temperatures
’ oo

4
Run speed or roller
“speed ST
~

e,

'Run speed or roller
‘speed | ’ .

Run speed or

roller 2
‘- speed : ’

wy

] o)

- . % -

a~

TREATMENT

——— 0 e o etige e

ES
-

" With the heating zone blow tem— =~
- perature thf ‘plastic is not .re-
ceiving enough heat to fully .
mélt the plastic pellets but only

Increase heqting zones
one and two' in interval
of‘five'q5) degrees j

s

.The plaétie
,at to low a
‘causing ful

The wall thtekness.is thin

~enough to cause the pellets to stick. . -
t%ﬁhtmé :

partially melt.

L]

soon before
ing the tub

-

",

is™ being exruded
temperature thus

1 so0lidifing to

sizing and form-
Lng.

enough for the vacuum. pressure

. Increase the extruder run

to blow-up the tubing outside
of  the sizing die in the tank-
and expanding the tubing beyond

Pnerease heating zones
, one and two in intervals
of five (5) degrees.

bl

—_— —rt

-

- e v m P

speed’ and/or decrease ‘the
take-up roller speed

.

——— - e

the sizing

The wall is]

1e{restr1etions
T -, i

to thick for the °

vacuum pressure to expand

_ fully the ti

itbing

Ty e

Wifh the in31de diameter over
gize the wal
creases and
: blow-outs.

11 . thickness de-
may result in

——

-

"‘.I‘g O Bt
Decrease the extruder run
speed and/or increase the
take-up roller 3peed

. /

P s

Increase the extruder run
“speed and/or decrease the
take-up roller sPeed._




. TYPE OF DEFORMITY |

- Inside diameter . e
- undersize

. -Eccentricity of

outside diameter
.to inside diameter -

. zefo (0)'vaéuuml

. Melt, (high)

speed .

'MALFUNCTION *

v -
w

Run speed or roller

— .

Sizing die and the
extruder die out of

- centér

o

. Tubing does not:seal the

sizing die, the exit gas-
ket, or the vacuum—tank

. 1id is not fastened, or
the vacuum pump is not on’

+

e o= .

Heating zone tempeéraiures
at high temperature

. EFFECIS OF MALFUNGTTON

Ll

' wiil be tra

u

L o . ~ ) ' .
v -
- L

™

-The wall thickneéé will-increase,

thus not meejing dimensional

standards,. ¢

The outside’

n algo regult in
“under sized qutside diameter.

nd inside diameters’

will not be lligned‘thus causing
the tubing t¢ be rejected for -
dimengional  quality. Can cause:
blow-outs. I

[

The tubing ¢ llapses.q“

e ....,1.._.. e t— o ——

I The tubing
"is deformed and undersize

-AdJust the height‘ﬁﬁd

N

-

TREATME&T

Decrease the extruder .

: run speed and/or increaiﬁ

the take~up qpller,Speﬂd.

+

s et mmimmaname s v

‘alignment of the extruder

 die by loosening lack bolts
- and aligning the centers

of the dies. . (To @3 per-"
formed by the forman.)
seal at: : PR
1. .Temk 1id- ‘push down ",
" ‘on the .1lid by the oper—
ator.. Either loosen -
//d% tighten the 1lid
fasténing wing nuts.
2. Sizing Die - décrease
. the roller speed or in-
crease the run "speed.
3. Exit Gasket  seal the
sizing die. - Push a wit
- rag into the exit
' gasket to Sedl it.

With the heating zones above

temperature the plastic is
reCelving to{muc heat.’
results in the plastic
betoming watery. - The pipe.
rarent in color
and have. rip

¥

This /.

£

les in dits texture.

S g e mme %

Lower heating zones ‘one
and two in intervals of ~
five (5) degrees.

RN P -
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S , A - oo ;
.. ¢ E. PRODUCTION PROBLEM TRAINING : ~ "POINGT - . . »
. N - - a 1 L - r - .- .
"1. Objectives: the trainee will: | ‘ - |
, e A. Be able to diagnose and correct for two visually defectéd pipe imperfecti
e ¢ _im less than five minutes each and without losing the flow of plastic.
B. Be able to diagnose and’ correctlfor one wall thickness imperfection in
o ~ less than five minutes -and with&ht losing the flow of plastic. “
“ - C. ‘Be'a able: t5° diagnose and correct for one wall. thickness and/or concentrici
- * imperfection in ‘lesg than five minutes and without losing the flow of .
S plastic. : e . o .
4 .. ' " * -a I_ . : . ' . - .. . : ¢
. o2, Set-up needs! T
‘ . A, Extruding machine. " ) : . . o
UL S B, Trainee manual and pencil. ~° . - T
Instructioﬁ ‘guldes, ' e ' »

A. Trainer explaigs to trainee that "he is going to ingert production
¥ problems into the extruder and then observe the trainee's reactioms.
B, Trainer asks trainee td turn around and then insert the first problem.:

-G, Rep&at process until, all. four ard done. e
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Trainee reactiot

© _Problem o S Machine changes ) ,

1."Pipe.stretches - : : ‘ Cox i

- L-'%
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" Ll
5 I - »
- o . ] na . *
£
- . 4 [
-, . .
v \] o ! -] @
R - ' T . . _ ' .
. . | .
2. Wall thickness : : : ‘ .
R oveérsize - _ - [ _ -
-, - - " . .
! . 1
1
-3
f 3
L
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4 4"
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[ 3. Ripples
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E L . Script for the Introduction/Overview = ‘ J
D : of the Extruder Operator Job ' : . 4

s * - 1

1. . The following program will- ' .
present to you information about
tlie training program in which’ ) .

you will learn the basic infor- ' .
mation of the extrusion prodess, X

the major job tasks, and intro-
duce you to the remaining part

5 of the training program and.your SATIAEAL
. + trainer. Do nottry to remember ﬁ : ¢
T any details, this program is ' - '
, . simply an ovérxview of the job. e

. o © - 2. Your trainer is the

- individual who will instruct’
‘'you in the job tasks and their §
correct performance. He is  §
fully experienced with the
' équipment and the job respon~
g sibilities. C .

Your frainer: Steve Sawzin

X




1]

3.

sented with a training -

+

You wiil be pre--

manual. This manual
is yours to use as a

.- guide throughout your

employment period. Imn
the manual you will
eflnd information on
safety, job tasks,

" troubleshooting ‘guide,

and other information e

4.

Al

Thé extrusion.of

‘plastic tubing has

" turing variables:

: i,

2.

3._

4.

Please write these

_VACUUM' SIZING

" fourtmain manufac*-

EAW MATERIALS
HEAT AND .PRESSURE

RAW MA?FRM:‘.
Co A EXTR‘/DM DIE —

EXTRUDER DIE

in your manual.
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5. The extruder takes raw material,
and with pressure, forces the raw
material thru a specially shaped
hole that 1is called a die.

E

”»

6. . In this machine, raw material in
the form of pellets is heated and
pushed thru-an extruder die, ~

-

-

7. The plastice as it leaves the dle,
called extrudant, is soft and is
formed into the shape of a tube.

8. This extruded tube then travels
into another die, a sizing die. This
dle forms the. soft tubing to a final

outside diameter. :
1
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T 9, The tubing then

' ’ travels thru a,vacuum-
cooking tank that cools
the-fubing jggd blows it
up to keepthe tube from

. -collapsing. The cooling

. of the soft plastic )
tubing 1s done by water

.t in the tank.

-

10. - The blowing up S 7 AR 007
of the tubing :is done , - - -

" . by atmospheric pressure,
~ . on the ihside of the | /¥ - I

St - tube and the lack of .
. pressure on the out-
side of the tube in
¢ the’ vacuum—cooling ' Xy

¢ he vacus = | coa We_WATER
mcaaﬂQcQoz/zvg : ?ZM{:

£

cod

22 )
11: The lack of air on the outside of the tubing in the vacuum—
. ® cooling tank -is caused by a vacuum pump that pumps air out of the
i K N - Lt _Itanko

.8

12. With no atmo- ‘/‘VR /A/R O”T \ AR /”
spheric pressure on 4 .
the outside of the M:? PR!SSURE
o - tube, the atmo- . \_, ,—\/_,—-—/__
spheric pressure on \| - — :
) the ingide of the -~ _- /—FRESSUR'E —\‘! : i‘ .-’
. tube expands the- = — — —
‘ * tubing and keeps ' : . 'I’-ﬂ
it from collaspsing
. while water cools and solidifies the tube to :Lts final dimensions and
quality. -

'

S
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-

‘13. What is a plastic extryder -

quality.

,,'

operator? A description of a plastic axtruder } perator is
presented on page (1) in your manval. It descr'bes the ‘géneral
duties and responsibilities of youy job.

14. The plastic extruder operator's
tasks are many and diversified. 'The
tasks include operating a plastic
extrusion machine to produce quality
plastic tubing. :

;- 143 1 ¢
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* ’
15, "‘the quality contrqliing_
of the tubing :
., L) ” )
Q -
16. éathering and Euil&ing of the tubing. ‘.“ . ’
- * ) : \
17. -shut down, and ..
clean up of the job
"area. - :
!
¥ R ) - - .
¢
4 . ' | .
Q - L}
. . . ! N * .
4 | ’ . . ) .
Q ‘ . 144 . . . . ) .
ERIC oo - , o ) e e T
- ' T, I ) . ' I'\I ) | . . ) .
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18. There are three
main job phases:

___1. BEGINNING.PRODUE-
"~ TION .

= - ___2. MAINTAING PRODUC-
TION o
___3. SHUTTING - DOWN
PIRODUCT;[O) '

19. (_._1. Beginning
‘Production) To begin
production the first -
job tasks include:
checking gccessibility
of tools ’ - ' . At

-~




' . - ) ! ST -
. i . ¥ p 7 "
. - -~ :
. . 3 . 1|36
.o
= '
21. checking the raw material supply,
: '
| e - ’
ty ¢
. coL
L ; -t
. ’ T,
22. starting-up of *he extrusion machine, = 5
. I -}
) ) ; G- —— Towsoniget Canne -

. .

o " -

or - \II .
. ) . :
. .
- ' ' T . K Lo .
. - . . [
. ' i .l . “ . :
. Lo - ."v . o 4
t ‘ " . .
N \) . + " . : ‘1 46 . ,

- - - ' o o ) . . -

I ]
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-

23. and:the_adjﬁstmént of the
extrusion machine variables to make
tubing. - - ’

24, (_1.: Maintaining Production)
“The second major step is the main-
taining of production. Maintaining '
production is the major responsibili-
ty of you, the machine operator. .
This step includes keeping the

. extrusion machine operating contin-
uougly, - ' .
5 : A ) ! '

147
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"
-
1

. 25. the cutting, sizing, and
bundling of the tubing, S

L¥ ]

=

. ) . : A
© 26. maintaining the quality control
oﬁ the tubing. o

3 .

R 138 -

Al
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- & .

27. and finally, the
‘troubleshooting and
correcting of any
problem involving ™

.

the,emtrusiop machize.

28. (;:_35‘ Shutting-Down Production)l .
_The last major step involves the shutting-down of the job. This 1s the °~
.- easiest of all the major job taks and involves little time. .The j&b
tasks include shutting down the extrusion machine,

©  29. final bundling of the

, tubing, :
L]
L
.
. ) =
- -
. . -~
) . "
' F R
- =
-‘ - -‘
L
&
3
" .
il -
.
a
o
\\' . ) .
. - L
\ - - L9
" - - -
-
»
Wt * 9 <
5 B T
.
) . \ ‘ .
et
- N -
L3
N ’ - 1 -
3 : s N
. * - v
. -

1 — " t L . .

fRIc- .. - 49 SRR -
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-a

30. putting away tools’
and equipment,

v 1
.z

31. 'hOusekeépiqg'Orfﬁ
c¢leaning of the work
* area,

L8

o 325‘,and a final check to be}sure all

are turned off.-

extruder‘switchéb

nd valves

¥
L]

. S !
/S ¢
s -t -
s |
la - : o b ': N




33. You are now ready to beginfspecificf
-extruder training. We hope jou are not
to confused with the informatiion- you have
. been given, If you take. eadh'step training
one~at—a-time, the job will come easily.
. b ' I

L]
e i t

34 Remember your manual has the
informationkyou need, when you need it,
and it should always be at your '
fingertips.

a . -

L 35. Your trainer, will |
- ' . nmow take over and
instruct you on the
; - ' specific job tasks. His
o " * assistance will make .
¢ - your- job easier to
' e _ perform.

2

and call your trainer over to complefe
C, ' the rest of your training.
o - -1f you want, you may rewind the tape to

’ ' - review this material. If you have .
o - . further questions talk to your: - .
Y " traiper. - -
o
- L 1
* ¥ 1 L
i
. N
¢ 3
Ry
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. 36. _Push the stop button on the feéorder;_____

. .‘
u .
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k PLASTIC EXTRUDER QPEBATOR
;Trainee Manual ‘ .
Unit Pagé ' Joh‘Aﬂalysis
0o.° . 0-1 . Job Description-Flastic Extruder Operator )
0 ' © 0-10 Safety o , o N
- ‘. i - “:‘F.
‘ Introduction—Overview T f%;
1 1-2 Overview Fill-in Sheet "
1 1-3 " Extruder Parts. ’ ' .-
1 1-4~ ! Extruddr Parts Fill-in Sheet v e
: - 1 g ey
- . ‘ © .7 specific Job Training-Talkigg Phase E%%:
2. 2-2 'étage 1 - Preparation cheﬁk-sheet
2 *2=3 ' Extruder parts-training aid o
, 2 2-5 . ' Stage 2 - Start-up check sheet .- oy T
%, 2 2-7 " '. Stage.3 - Treading Check Sheet L AT
2 2-9° Threading Training Aid S
2 i 2-11 Stage 4 - Adjusting speed check,sheét e
¢ 2 %—12 Work order specifications - ’ -
. 2 - 2-15 . Stage 5 - Developing check sheet - AT
2 2~17 Stdage 5 - check, sheedt : Ry
2 2-20 ' Stage 7 - cheqk'sheet' . - a

W

Specific Job- Instruction: Doing -

Production problem training: Classroom

. 4 . 4=2 ‘Discussion TR SRR
| 4 4-3 Extrusion pr1nc1ples flll—in sheet '
: . 4 ~— 46— t—Production-problems—training aid .. .
. 4 . b=7 Production problenis chart
b 4-10 Pipe problem’quiz R
: : JProduction Problem Training Doing ‘.
: e :
5 .52 Production problem test !
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T . : APPENDIX J : .

SELECTION OF THE TRAINEE SUBJECTS

Classiflcation of Ava11ab1e
Persons -

@ L]

University Non-academic Personnel
(Grounds and Maintenance)

hEﬁponﬁén; Ageficy

B;é.S,U. University Student -

County and State‘Maintéﬁancé
and Road Personnel

Farm Worker
"~ Farm Owner

High School Non-Vocational
Non~College

*

General Characterizations

Older,'Sincere,'de Achiever

w -

Low Achiever, Unréliable,
Mercenary
Brighﬁ,_Intélligent,‘Low
Motivation, Mercenary

Older, Sincefe; Low Achiever

Non-Commuﬁlcatlve Lower
Social Class, Uhreilable

=Independent, Dlllgent, Gon-

sérvative

'Immature, No- Set Goals,

Mercenary

L

Note: Once the worker profile is solidified, subjects (trainees) will
- be selected from the above categories and evenly divided .into
the two training groups (structured and unstructured). A pre-
test will be given and statistically compared to provide additi-
.-onal.evidence-as to the equality of the two groups. _ __

¥ N
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APPENDIX K : - :
: . :ﬁ%"i ' . : .
K e Recruitment Tools . S
. ' N . .- Newspaper Advertigedfent
. PART time work avail. Am ok,
) . doing reserch . No exp.’
a ; ' at Room 125 \
Technology .BGSU on . .
Wed. July 31, Fri- Aug. 2 or
. . Sat., Aug. 3,9 am.-11:30 am. - co o T
- . ar1'p.m. 4:30 m.orcallm- . . o n T
. - 3062 on these days only.’ - “\
. Ad placed.in = - y e
. © Bowling Green Sentinel-Tribume '
L July 27-31, 1974 .
L . o — R
_ Ohio Bureau of Employment Services’
“ - (Employment . Agency)-.
" 777 77508 BANK REFERRAL (Applicant. Introduction to Employer) |~
7. ORDER NUMBER |2, 3. LOCAL 4.-5. STATIGNOESK . APPLICANT'S NAME (LAST and INITIALS) 7. SOCIAL SECURITY
. OFFICE. . | | | Ii ACCOUNT NUMBER .
. ' ﬂ 214
14, DATE of REFERRAL 15, APPLICANT'S
: .. | ©CCUPATIONAL cope
B j j - o . . - 0 » I':
PERSON - - . b | The beorer of this form hos been corefully selected to
T0 SEE_.SfEﬂLSA.MI_..LL . meet your need for_on employee. Another_form is bem%
Extment C Rm""""""“:"' moiled which requests o response os to the outcome
FOR posmoyf \Spg,z(c?* . i fv't'lusnm nour interview. Your prompt reply. to thot request wrll
P - \ elp us to better serve your needs. )
DATE and TIME © . . . _ - I
+o APPLY H>/2-74 . , o : : . L
N _revE Sawzits _ _
. =+ i
STREET
ADDRESS Q€. :
- p AN e e : -
ity Dowk 1w (poisgns STATE. Opssy.  Code #J_Z_ Bhp

377-260a . — /-;-r',c':,—;,. .

et REZY ’ . CHto BUREAU OF EMPLOYMENT SERVICES i, T 224v

R L L VI - Lo e - memh ek et ——a— - A,

R

P ' N T~

[y
o
1T
s




FPLIER

PART- TIME WORK

Opportunlty towp;ckup‘some extra cash for:
that_new putter, baseball, tickets, whatever!‘

¥we need part ~time workers~*n”n|mum\ag$ -l[é

for 8 hours minimum . A

coe .- . ;'A-*male or f
may ap

¥#work hours arranged:
. days, evenings, week-= end? o
~this week; next week. T

nextwmonth9
s - ¥no eXperlence necessary

-*guaranteed base pay wsth rnc ntlve

-*the JOb |nvolves

"‘d"‘OF’"bY 0/‘ phone....
;operatln% production CONTACT: / |

—equipment that is. =~ ‘steve saﬂzln I
beang tested ; - 125a technology bldg.-
‘ = bowling green - .
1 ‘e . state university
A W o C 372 -2002 (8-5 weekdaw
~ "SIGN-UP NOW DROP. BY: |
/ - : lpm - 5pm weekdays

9am -~ |2pm saturdays
6pm - - 9pm mon-wed

s, .
[u.m R/ w n [N ] Wiz - wh win W S w W u,t.p [ w i L i
- o I O B SRR Iy -3 T e B R I 2 =~ rt = . =t =~} - --.lr_r el 1t -]t
] B - no b D 0 b M LS T o) L} Mt b D M M B | ]
[ [ T - S T [ G [T - S -} [ 1< I < [ - S T~ S ) [
8“‘ N SN ] Mo D Mo RO D (S (S Nb WD (SN N
- = o =} =) o . @ Q- o = (o] . (=) o
S¢ 29 8y S% 2% 8% 8y 82 8f Sy 8% B%¥ Sy S¥
W (X} N (X} [X] . . [ X] )
P % b g % [ I £ % [ % A X X
M M N N N M . N M N N N < N N .
[ [ o - [ [ [ i e - e P [ N -
=3 a- .- =] =] =] =N b=’ =) =] =] =] =] a .
IERﬁ . 156 .7 o R
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N rE—
PR ‘ - \H . pate or S o
L o ' R . Application .
.| industrisl testing services \ _ : . ' - el
' - _ Y N . Pay C- .
- I T - S s _Can Stsrt . o '
' S o Work on : g
l ‘ I | ‘ \ ‘ S
m—— . . 5 ___ | : Soc. Sec. Ho. ' - L ll
. Tase first . -middle : '
S - . t \\ SN
-Address - - ot . ' . ,
nurber and BtTreet city stage 3 - zip code. .
date of birth = gex - . business phone . home phone
u-s, ni;;:lty gervice . B . L K : ]
bave you' ever operated plastic -
processing machinery if yes . :
: f?om\, to . . experience
) . . . ] - L . n ‘\ T - . - - - N "
other mschines operated and how loag each | - b
) o . \
physical handicaps if any ' : - | . : .
XPERIENCE RECORD (Last Position First) Continue over or on separate sheet. Include U.S. MILITARY SERVICE RECORD
O NN o TAEES? SESNIRANY [ POSITIONS HELD UNDICATE CHIEF OUTIES) -] .
. - . 1 - . - ) a
' .!I - . f
, . - o
i . . .
- ' 1
!
"1
i
DUCATION CIRCLE HIGHEST GRADE COMPLETE 1 2 3 4 5§ 6 7 8 8 10 11 12
NAME_OF SCHODL . ADORESS -~ "~ YEARS COURSE & MAJOR __ |Yr1.Grad. {OEGREE
St T ry - " g g T
IGH SCHOOL : : . 5 I i;
eeE - i
INESS ‘ \ ' _ e
'NER " ’ : E ' ] ' : . \ [ - W R N
+ ‘I‘ ) I . . -' . :“
AFFIDAVIT: I certify that the answers given by me to the’ fotego_ing questions ._ ———-1
" _and statements are true and.- correct to the best of knowledge. 1 reqdef this
dmiversity, department, or any person not liable for|personal injury that is a
rasult of my negligence or failure to follow given information or warnings.
‘Signsture 198 ! Date
B . - N I .
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.+ . Bemett Mechanical Coa&preﬁénsion Test T
. " DIRECTIONS . <

Fill in the reqiested informatin on your ANSWER SHEET.

Look at Samplc X on this page e sltows two menh carxymg a we:ghted object on a plank,
~ and'it asks, "Which man carfies more weight?*" Because the object is closer to man "B~ -

. . than to man A, "rn:m ‘B 1s shouldering more weight; so blacken the circle under B~
On your answer shce* Now 100L at Sample Y and answer it yourself. Fxll in the circle under
the correct answer ox your answer sheet. |

P .
el R

Wh.ch man carries more weight?
(If equal mark C. )

A B. C Sy
Al B D -\ ' Whnch letter shows the seat where.
Y, HENERREIINEE - a passenger will get the smooth-

oHunicipal Bus line

i — _ . est ride?

2 *

————y

Fo

"On the following pages there are more plctures and questnons Read each quesuon care-

fuII), look at the picture, and All in the circle under the best answer on the answer sheet.
Make sure-that your marks are heavy and black. Erase completely any answer you wish o
to change. Do not make any marks in this booklet, B

-

. L) ’ - — ' -| .
DO NOT TURM OVER TH.E BOOKLET UNTII.TYOU ARE TOLD TO DO SO.

£
Capyright. 1940, fenewed 1967; 1941, renewed 1969 1942 resewed 1959 © 1067, 1968 by The Psychologu:l Corporation. Al rights rcunfcd‘
-1 3 sl:ucd in the test m:nuai and Cal:log . -

~The lcsr gontaned in this baeklet has bcen dcsngncd Tor use with answer !nrms publrshed“ur authocired by The Psychological Cofpor:rmn 1)

fusl

" uther answer (uems are wsed, The Prychalogical Corporation takes no res lity for the i gfulness of scores. T
 Pruated in U.S.A. L. Thc Psychologiral Corpor:t on, 304 East 43tk Strect, New ":‘ml: N Y. to017 15T

1
“Test cont:ains 68 it:ems. Direct::tons and sample item presentzed hereL '
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£

TWO TAIL "t" TEST OF SIGNIFICANCE BETWEEN MEANS OF
TRAINEE PRE-MEASURES FOR STRUCTURED AND

150 "

UNSTRUCTURED TRAINING GROUPS

| o
N

-1

'Irainee BenneE‘Mechanical Comprehénsion Test Scores

£

Group . N . - . X — px?

Unstructured - 20" 891,00 44,55 - 41659 .
. Structured _ ___20.- - 901.00 : 1 45.05 42575 ‘
"dfi= 38. t = ,0033 (p > .9)

e . )
o
Age of Trainees in Years.

_ Group T N T oo . RS i o

\

Unstrictured 20 556 - - 27.8 18250.0

Structured

af = 38 t = .3362 (p < .8
! L [

L

20. 495 2475 L Niz.0 -

"ﬁumbér_of Completed Years of Formal Education By the Trainee

. . - _ v )
Group | B - S Cx. Tx?
Unstructured ‘20 289 T 14,45 . 4229

p e . . . ' . . -"_
Structured 20 .. . 308 15.40 * - 4834
df = 38 t =':1946 (p > .9) | - |

» ' T
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. Plastic Extrudet Remote -Control Device '
‘ Wiring Diagram L -

- Yy « .

E i
® - L
I
\'n
White . Black] \\
Te Blue . .
# ‘ X —a— - - e j h \
N . L Auxilary Controller Wiring Dia_gram £ \
. - . ) - , F\
~ T 'Rl;-'Existing Potentiometer . ’ o o ' Y
. R2--Auxilary Potentiometer” - S ’&
NOTE: _The -auxilary coatrols are potentiometers : ;
"of 5K ohm resisbence . i \ .
e \ C l . A )
!. - .
' -
T # i‘

T 1 B
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. This dévice.is designed to inject problems into ‘the ﬁlastic
'extrgder. This is achieved by adjusting the extruder controls from a
remete.location.: The - objective of tﬁe'device is to either increase or

decrease ‘an extruder variable by- the research assistant with the’ trainee

.

being able to readjust the extruder variable at the extruder, resulting
i

in correction of the malfunction. This. device operates electronically
. |

el

in conJunction with the éxtruder controls. - : ' Lot
The design of the device was.a Joint effort of the research
assistant two undergraduate students in EPIC 191 (Department of "Indug-

trial Educatlon and Teehnology, BGSU) and their,_ iﬂstructnr. Mr Amthony

162, e

\\j'
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Palumbo. The students performed. necessary research and testing of.

*
[l F

various circuit designs with the help of their instructor. The research

assistant de?igned_the malfunétiqn device hardware and wired the device

1
1

1shed

to the plastic extruder ﬁtiliziné the circuit wiring diagram furn
. . by students Dave Beers and'Gerald‘McCuilough;‘g ) o . - S ' v

oo . . . Lo -
' - f L o ' ‘ .

; ‘ . . . L

ks
};J
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Worker Attitude Inventory. -
: ' . ', . * v : ' ¥ . o
. o ) - - _i ’ K2 -- ub .
INDUSTRIAL TESTING SEgVICE ‘ . . . | R
- ) ‘ For
. Please give us your opinioms concerning your. Experience in operatlng the‘?v .
, pipe extruder. .There are no righet or wrong answers except how ynu’feel? -
Mark SA....If y_‘ou.strongly agree with the' itenm . . \1 !
Mark A.....If you agree with the item . " } i .
Mark D.....If you disagree with the item T
Mark SD....If you strongly disagree with the item | o
SA A D, sp . C e < ' S
- L. .0 0 0. 0 The extruding machine is well made . :
) 2, 0 .0 0 ~0 - Learihg to run the extruder was easy :
—é;’..' - .- . - - &5
g 3. 0 0 o 0,6 Ia ays understood what was going on R N
gjﬁ‘O‘ .0, O 0 would llke to be an extruder operator
0 0 0 0 ‘perating an; extruder is an interesting job )
0 0 0" ‘TOE R | always,knew why T had to_do things. B ﬁ
0- 0 6 -0 ,“ 1 alwaﬁs understood what the person who was e
training me was saying or doing. . '
. . ' | o
Ry 7
0. 0 0 0 "1'd teach someone to run the extruder just the
- ‘way I was taught. : ¢
. - - N " ; L -‘
o 0 -0 0 The person who trained me cared’ about ‘e | !. .
0 0 0 0 ' The extruding machine works Welll
L : ~. ! N N
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INDUSTEBAL TESTING SERVICE - : e

RN Mark SD,...If you strongly disagree w%}h the item

* s s — - e B —— e - { - T ——
. N . Y
Please’ give us your opinlons concerning your eﬁ%erienee in operatln .

© the pipe extruder. There are no right or wrong ﬂnsﬁers except how you feel. :

~

Mark SA....If you strongly agree with the item
" Mark A.....If you agree with the ‘item
Mark D.....If you disagree with the item

SA A D SD

11. © 0 -0 0 " The extruding macﬁ%;e is oéfly made
12.-’0 .O " o 0 Leanniﬁg to run-éﬁé extfuder was ha;d_:
"13. 0 0 6 0 I never undefstood what was goiﬁg on -
, : | S
14, 0 0 0 D I ;ould an like to bg an exﬁruder operator
‘15,?302I o 0 0 - .The person who traiﬁeq'me didn't care &bout me
16. 0 0: _ d _ 0 .The extruding machine doesn't work well -
17. o 0o "0 .-0 I never.undefstooé whaQ éhe Qefson who-was -
, . : ' training me was saying or doing . .
18. Od - 0 D‘ ‘0 . I wouldn't teach someone ‘to run the extruder
E .‘ _the way I‘was taught.
9. 0. 0 o .0 Opergtingran extruder is a_boriﬁg job ’ |

20. O 0 0 0 I never knew why I had to do things

3
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APPENDIX Q

gRAINéR. CHARACTERTZATION

The trainer is. responsible for. tralnlng ney employees entering his
department. The trainer monitors, manages, and instructs the trainee
with the use of structured trpining procedures/ The trainer is an indi-
vidual that has been presently working with t company and that depart-
ment. His responsibilities Include working ag a production employee and
- also as the departmént trainer. To be selectled as the-department trainer
‘he has exhlbited the f0110w1ng characteristi¢s. : ‘ _ .

the compahy.
*B. A desire jto have the new employe learn the best way to 'do- the Job.’
C.- A desirefto teach. ' o \ )

D. comaunication skills- eing able to -get across an idea
" in terms/ that the other person fan understand.
E. l/knowledge and skill of teaching princ1pIES and tech—

F. -Patienge.

.G. Willingress to prepare to teagh.

H. Time tb teach. : ) . .

I. A warm friendly attltude tow rd the learner. (Vernon, 1972, p. 73)

STAGES OF STRUCTURED JOB TRAINING R

-

" Trainee Intro uction?t -
1. The trainer personally orientates the new worker to his job
envi onment .and fellow workers.
| .
ee expectat&ons in th way of performance, work breaks, and
attitudes are presen d by the trainer. -

2. Trai
work

Initial Trainipg Period
,2. Traingr is constantly tr 1n1ng and interactlng with the tralnee
3. concerning job responsibilities and dutles are

s the progress of the trainee.
the trainer or the training instructional

Advanced
.
2.
. 3.

4.
5.
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1

Progress During Structured Training

. , - : : ! :

“The trainer is aware of the tralnee s progress at all times. Train-
ing schedules, with feedback from the trainee's performance, indicate . . :
. the progress of the training. " The trainee is made.aware of his progress . _ -
-versus the training schedule. ' ' o S :
Training on Sehedule- ' ‘ : ' "

1, Trainer indicates to the trainee that his progress is on sehedule

2. Trainer makes no changes in training strategy.

3. Trainer compliments trainee ‘on his improvements.
4. The trainer builds up the trainee's selfﬂconfidenee.

[
|
y

Training Ahead of Schedule:
- 1. Trainer shows acknowledgement and eneouragement regarding the
trainee's performance.’
2. . Trainer encourages increased good performanee of: the trainee.
3. Trainer builds on the trainee's self-confidence. .. : .

Training Behird Schedule: , - _ :

l. Trainer is concerned for lack of ‘progress in training.‘

2. Trainee is made aware of training schedule. :

3. Trainer tries alternate strategies of instrueting the trainee.

4. Trainer discusses with the trainee how his’ performance can be e

improved ) . ) - - a
' PRODUCTION OUTCOMES FROM STRUCTURED. TRAINING
1

DEFINITION‘ Production Crl.SJ.S , :
1. Production consistantly eurtailed because of worker inability to s
.. start-up pipe production or keep production rate up. .. ,
2. Failure of extruder: to operate correctly or its related components.
3. Trainer can determine the degree of crisis by either frantic or -
. rational actions on the part of the trainee.
4. TFailure between the trainee and trainer to interact together and

. communicate’ thus resulting in loss of Eroduetion or damdge to .
' _equipment. . . ) ) .
Production Crisis Situation ‘(Neither ™ trainer nor trainee fault): -
‘1. Trainer involved extensively, in troubleshooting, in early,
. training period. : .
2, Trainer not involved or watches the trainee troubleshoot problems
" in the advanced traintng period. - . ?
3. Trainer calmly offers suggestions and eneouragement to the trainee.. .-
4.. Trainee performs all troubleshooting procedures. o
5. The trainer involves himself with the equipment only. if the .
trainee's performance fails to gorrect machine malfunetions ’
‘(advanced training period )
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Production Crisis Sltuatlon (trainee fault)
1. Trainer rélies on training materials for 1nstruction to the trainee.
2. Trainer help trainee by giving advice onlv if trainee cannot perform.
3. Trainer may reinstruct the trainee if needed.

Normal Production (no problems): :
1. Trainer has 1liggle 1nteraction with trainee.

2. Traiper may leave the work area. - . Cee -
. Normal Production (problems) ' : e
1. Trainee relies on help from instructional materials. N
- _ . 2. Trainer 1nteract10nqdepends on the stage in the training sequence.
' )
REFERENCE G R
. " ey :Q:f‘.f‘

1

Vernon, I. R. (Eﬂ.j' First-line management: The foreman's role in manu- ~ ~
_ facturing. - Dearborn, Mich.: Donald L. Kirkpatrick, 1972, - °
. : . ’ Co : . wh
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APPENDIY R

Unstructured-Training-Program Operational Procedure
- " ‘! R
. : .
The ‘following is a description of thp procedures.utilized to

-Simulate the unstructured training program in an industrlal setting.
The new worker (trainee)_is«ﬁrought on the job_by the foreman

(reséareher) and introduced to the worker—trainer. The foreman'leaves

the trainee at the job and the- training is .Jow the reSponsibility of

the worker —-trainer. The worker—trainer andwﬁremnee are together for

8 PR

training purposes.. During, this time the worker- trainer is expected to 3
| g
train the trainee given whatever method is\et hlS disposal. At the
- - -f
'Second hour of the- trainee s employment, a malfunction is injected into

the extruder by the rgsearcheg to expose the trainee Lo trouble—shooting

malfunctions or production'problems.x In the third hour the trainer 1g

..pulled off the job and the trainee is forced to maintain production alone. o

If the trainee cannot-maintain production various results may occur:
. T ' C L
a. the worker-trainer or foreman will return to the job on their
. ' . OWTL ; . g.‘;‘}‘l . .‘ i
b. the worker-trainer ox foreman w111 be oalled to the JOb by
the tralnee \ : . |

. -
3

, the worker-ﬂrainer will be told to return to the job by'the
foreman

Thié action results in a resumption Of production, The action is re-

e - Tor - .

neated until the trainee can maintain production.

\\ If the tralnee ean maintain production for thirty (30) minutes

&

a malfunction of the ektruder s roller speed is 1njected The trainee
-is faced with three alternaﬁives. If the trainece obeerves the mal-

!

function, the trainee may:

169 -
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a. let the extruder operate as it is and take no-action
" b. call in the worker-trainer or foreman to correct the .
malfunction ' '

o €. corréct the malfunction o l -j

If the trainee observes and corrects the'malfﬁnction with no outside
help, as well as maintain production fqr.the remzining hour, the trainee
will have passed the first production problem test. When the malfunctien

has been corrected the worker-trainer is put back on the job at the end .-

B

of ;Pg hour. The worker~trainer is taken off the jbb each time a mal-’

function is injected urtil the trainee becomes competént. = - S B
S S - S - : - -
I - _ ‘ - . ;
' L . P
| - e - U S
j I .b - ) . : R
. 1 - .
_ o N , o
. R o
\ . : . AN ,
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| rorEMan
_|#ProD & TRW*
. GAD>! TRATNEE #1

_Attirudes Toward Training

UNSTRUCTURED_TRAINING EVENTS -

§
' @@ WORKER-TRAINER #1f . o= .
- "#PROD & TRN*

TRAINEE #2 v

- ¥PROD & TRN*
TRAINEE " #3

S S e
. . + _'____-‘__ — _‘—I.'
4% WORKER-TRAINER #3

Aptitude and Achievement- Test

Achieves Job Competency

varied Training Time
L.

Foreman and/or Worker-Trainer Intervention on "Crisis"
Events; Generally. Foreman is Busy and Preoecupied;
Worker-Trainer Busy but ‘Available. ’

Production and 1réiqing-

#PROD & TRIN*
“TRAINEE #4.
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Structured Training Program Operational Procedures v

L}

Ihg trainee is'intréduﬁed éo the job énd the trainer by the fofe-
. ﬁah or the super?isof. The tréinef procedes ta introduce the trainee
-to the work drea, the equipméﬁt,-and fellow ﬁgfkers. Oﬁce comﬁleted?{
1the trainer and trainee procede ;6 ghe traiﬁiqg foom for-;he training

introduction and an overview of the job. Once the classroom program

for the introduction is completed the trainee and trainer returd to
: .

tﬁe work area. The trainer coﬁpletes the iétfoductién-and job étages.
one and two, "talking phase.” It is imbortant to ndte that du?ing thig -
phase; either aé the work area or iﬁ the training‘room, production is L
not impeded.

| The "télking phase"” consists of the trainer explaining all job

taské énd troﬁble—shooﬁing pfocedures verbally according to tﬁe'task

- check sheéﬁs and trainer manual. The traknee responds to.the.traiﬁer by
talking'through the job tasks.and aﬁswerinétquestions abdhtithe job
pEQcédurég.gb:thé s;tiSE&ctiog of the traiﬂer. Thiglis a form of-f
formativeleéalu&tion. This procedufe may help tﬁé trainer detérmine-the

capaBilities:of,the trainee to grasp the job tasks and deterﬁine if the
trainee is sdited for the job. This meﬁh&d:also eﬁligHtEns the trainee

to the job and éxpected perfdrmance. -The trainee can decide if he or’
: ’ ' - ;’— .

she is capable o; performing the j@b{ [ ‘ | 7'.' 3%.
. The trainee-and trainer return ?6 the fraining room for $pg¢1fic

jﬁb instruction of jbb tasks tﬁféé through séven_and sbgcific production o v

problem fréininé,'"tﬁlk;ng pﬂééé.“ -During this time formative evalgatiqn--

. infthewform of verbal and short answer written quizzing is conducted.

t




- When the trainerliSuconfident of thé-traineeis-hnowledge'of the
job, the trainee and trainer,return to-the work area. for specific ;os
_ instruction and produotionlproblem training,- dOinq phase."” Y this
‘ time, production is impeded because the production eqUipment is now
utilized for training purposes. Production lost is equivalent to pro-
_duction output during training decucted from the standarn production
rate. The trainee performs all the job tasks with ‘the trainer present.

The trainer may demonstrate ‘some job- tasks. The_trainer closely

observes .the trainee:anﬂ helps only if needed. The trainer will head-

off anyfpotential problems that will_frustrate the-trainee's 1earning_

e .

and will instriuct the trainee about those prohlems. 1
-yhen_the trainer is éonfident'that the trainee'can.perform all

-‘job tasks the productionlﬁroblem training "&oing phaSeh is eonducted‘

. While the trainee is operating the plastic extruder and maintaining
oroduction the trainer adjusts an extruder control at the work area
causing a:nalfunction.- The trainee must find the malfunction and cor-
rect the problem as well-as maintain production. _Nhenlthe trainee‘has

solved two malfunctions, answered questions by the trainer, ean start-

. up, maintain and shut-down production; is self confident in performing

the job tasks, and the trainer is satisfied in the trainees oerformance,,

then the trainee is:considered competent in the job.
The-final test of tha trainee's conpetence is in a performance E
test unhnonn to the.trainee. The'trainee is placed‘on the job alone.
',The trainee nust start-uo and maintain proouction;n The trainee must pass

two malfunction tests .and maintain the production rate. The malfunctions'

are injected-into the extruder from a remote station by'the regsearcher.
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'STRUCTURED

Bl
<& iR

TRAINING EVENTS

TRAINER and/or
SELF~TINSTRUCTION
*TRAINS*
TRAIN%F #1

3

TRAINER and/or
SELF-INSTRUCTION
*TRAINS*
TRAINEE #2

T kel
S - TRAINER and/ox

: } © 'SBELF-INSTRUCTION

TRAINING ENGINEER — — —= — — ——» : ATRAINS*’

TRAINEE #3
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. during training, In a crisis.situatipn the trajnee may call in the

' 165

1 . . &

The malfunction injected was an increase or decrease of the take-up

roller speed.’ The trainee is unaware that the malfﬁnctiohs are pur-
o -
posefully injected.

~ Additilonal trainiﬁg is administered only if necessary. The

trainee may ask- for addipidnal_informatibh or .information forgotten

LY

‘trainer or soive the crisis alone. Théutrainer w?ll provide additional

-,

trainipg based on the trainee's:performance.

-
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'+ 1. Start s - SR

' 2. Advertise for Graduate Research Assistant

3.. Interview'possiole Research Assistant

N 4, 'Select Reseafch Assistant

5, Research director and assistant conference to d1scuss potential | .

facult ty advisors -
_ C

6. Contact potentlgl faculty adv1sors
g ' _—
‘. 7. Acceptance by faculty advisors . . '

’ ' !
Ty 1 8. Obtain Rainville Pipe Extrusion ;nformation
- . 'I ) . ) . -1. . . ) | . e - |-
\9. Obtain Rainville Pipe Extrusion equipment

b T . . . . . *
10. Familiarization.with operation of extrusion equipment’

_— . ) a} o : . ' _ ,
". 11. . BGSU Research staff‘orientation; review and revision of draft materials
‘ﬂ - ; . .
12, First draft of worker proflle

13,  First draft of unstructured trainlng hethodology

r " . N |
14, - First draft of structured tra1ning Methodology

15, First draft of experlmental orocedures and evaluation

ﬁiﬁsw/first draft of selected production act1v1ty

17. Conference with J—M personnel man to rev1ew and refine»Worker profile,
second draf% ot . :

1 -

18;1 Progress repoft number one oo I ' " 2

19 y Obtain approprlate extrusion materﬁhl for extrudlng plpe

20. Speclfy the effécts of extruder vaﬁlables on the quallty and pro—

/’ductlon of plpe
. “_-_—j' b -

21. E trus1on task:listing

>
,-(—-:————-.... -
-

ce_ZZJ__Extrusion task detalllng

23. Pipe prodwctlon criteria D

. 24, Development of'pipe quality control evaluating device
25, Validation of evaluating device

177 : | -
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Structured trairming instructional decisions. - L
’ SCript 1 o ) I . ;
Wisﬁais _ ] s B . ‘ v ’
" Mock-ups-” - Co , !
. @ . ) .- 4 ] . R
Critique of structured training program " 2

- Revisé structured training program = =~ -~

: - Produce final_structured training-prpgram,{-

- J-M staft critique of 35°

L .
Revise structured training program

Pilot sp;ﬂgture& training program . Cr
- ‘.

% .

=,

Characterizati'on of the production foreman behavior in the

unstructured training program . . e )

. . ) \' . - . . o - * = * -‘ . . "

Director's cxitique of 35 . i cwc - . ¢
. I = A - | - »

I
a1
?inalizatioﬁ of 35 o : .

™
[ -~ '

Charactenlzation of the’ tralner s behav1or in the structured training

. prO gram - . , ) ) “0 - . |
Directérks critique and revision of 39 | .

45.

" Fipalization of 39

Final check of unstfuctur33 training program

J-M staff critique of 39 - g

’

oo

. . .
g [ I "

Pilot unstruqﬁﬁredltraiﬁing pr%grqm L o o

Revise and finalization of tnstructured fraiping program

L3

l

!

|

i

%

l

o B o .
i

-

L\

Wt

A

. . _ . . R o
Deterdiine wedia to use. for advertiging . : , . 3
DeveloP advertising.ma@?rials for t%aineetpersonnel recruitment - E

. b
Critique and flnallze total trainee procurement procedures a b
Place advertisement in selected media T ot L

”Prospectiye tralnees answey advertisemeﬂt [ ' PR \ ,

. . | . S ’ o = I *
L] ‘Q. N huniadid 1 -
L3 I L3 -
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52,
. 53

54,
g,

56
" 57,
58,
5.

[ _‘:‘; 60

;5-5,_

< 62n\ tolleet atfuctured training data

""‘\

&'3 -]
64.

&55

" 66,
670

68.
63,
7%
71.
72,

73 o,";

Yo
75,
76.

-ﬁbt@iﬂ;é«ﬁ application form from J-¥ Defiance

.A@pliééti@n f@rmﬁt; aévisqraapprufal

Thlephone appoin;ments for job interview by applicant
Walk—in ‘applicant for job interview - . P :
Fifty applicants fill out application and take pretest \
Applicant interview ” "

Acceptfreject applicant .-

Randomly divide acc@pced applicants into twq groups
ﬂnstructurad ﬁraining group T .
lStructureﬁ training group J

Perfﬁrm unssrudéured training program

‘Ebllect unstructured training data

?arfam"s&:rucmmd training progz:am

1,

i .
B@mpmrisan &nd analysia data from the two training groups

@utlinedfinal Leport ‘ ’

Write final rep@r:

H

‘Modify and deveiop form for rasearﬁh,use v .

;Dupliéqée e@pieé @f éppiicatioq fp?m‘ '

Qb&éin 5awplé pre—test“épéituﬂe tests

Salaet pre-test #pﬂ:i.tmie test . ;

Spielfy egtfuder operpﬁigg perforpance test sampies;
Pavelop and vilidate extruder @perntiqn'peffarmanqe test

Dovelop a

Critique and r@vise e@stmeffeetiv@nogs msdel
-

J=31 staff eritigue of ?5

eost effectivencss model for industrial training

‘“‘.‘
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FINAL DATA SUMMARY S
) i ' Probability
\ - : ’ . Confidence
: . Unstructured -Struct#red T Secore Level
 TOTALS o
‘1. ! Total'Training Hours’ o ~ 326.00 91.08 v
2.‘ lToFal Training Production o }2?45.0 -33%ﬁf00“-
3. Total Training Produntion Loss in Pounds T 187.03 58.20 . '
4. Total Training Waste -y T-wads’ 44064 - 105981 ~ .
'5. Tetal Training Productiii." g Pounds 536.86 169.30
-5 T X-PER TRATAEE T , ,
‘1A, % Training Hours Per Trainee “ 16.5 4.55 2.8609  .p < .0l
.2!&. X Trainipg Production ’-P;-.r\Trﬁinqe _ - .63?.25 169.30 3.80 p < .ODL |
34, % Training'Prodhction;Loss in Pounds Per Trainee 9.35 ¥ 2091 ~3.01 p <..0l
48, % Traini;'lg"&’aéll:e in Pounds Péi’\ ;rainee 22.03 5.29 .3.94,81 P <I.001
54. X Traiming Productiﬁ? in Pounds Per ‘Trainee 31.84° : %.&6 3.7973 P < Iopl
e X PER TRAINING HOUR | _ ‘ - B
. 1B. _ ff/ﬁ ' . ' _ - _ .. o
2B. % Training Production Per Training Hour = - , " 39,71 37.65" 0.1624 p>-8
3. X Training Prbducgion Loss in Pounds Per Tr. Hour 0. 54. 0.61 0.338. Pz 7
| 4B.. X Training Waste in Pounds Per Traiping Hour 1.9 1 1.29 6.2127  p 5.8
58... % ffaining‘frgﬂuctign‘{q_?ognds Per Traihing Hour 1.98 ., 1.88 - D.ISS? p‘>°.§ . . :
: STV o ' ' . : S .
6 i 51,95  58.35 © 3541 p > .7 o
= - — -
- i, \ - ’ - o
| © ' i N . N S -
: ) - - N - K ot . \ -
K ‘-" ' \\- L ) _ L ‘ — _
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'TRAINING COSTS -~ Continued

oo ' ) Structured |Unstructured| t < : : . '
Tt ‘ Training Training R . ; _ ,
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